Google 



This is a digital copy of a book that was preserved for generations on Hbrary shelves before it was carefully scanned by Google as part of a project 

to make the world's books discoverable online. 

It has survived long enough for the copyright to expire and the book to enter the public domain. A public domain book is one that was never subject 

to copyright or whose legal copyright term has expired. Whether a book is in the public domain may vary country to country. Public domain books 

are our gateways to the past, representing a wealth of history, culture and knowledge that's often difficult to discover. 

Marks, notations and other maiginalia present in the original volume will appear in this file - a reminder of this book's long journey from the 

publisher to a library and finally to you. 

Usage guidelines 

Google is proud to partner with libraries to digitize public domain materials and make them widely accessible. Public domain books belong to the 
public and we are merely their custodians. Nevertheless, this work is expensive, so in order to keep providing this resource, we liave taken steps to 
prevent abuse by commercial parties, including placing technical restrictions on automated querying. 
We also ask that you: 

+ Make non-commercial use of the files We designed Google Book Search for use by individuals, and we request that you use these files for 
personal, non-commercial purposes. 

+ Refrain fivm automated querying Do not send automated queries of any sort to Google's system: If you are conducting research on machine 
translation, optical character recognition or other areas where access to a large amount of text is helpful, please contact us. We encourage the 
use of public domain materials for these purposes and may be able to help. 

+ Maintain attributionTht GoogXt "watermark" you see on each file is essential for informing people about this project and helping them find 
additional materials through Google Book Search. Please do not remove it. 

+ Keep it legal Whatever your use, remember that you are responsible for ensuring that what you are doing is legal. Do not assume that just 
because we believe a book is in the public domain for users in the United States, that the work is also in the public domain for users in other 
countries. Whether a book is still in copyright varies from country to country, and we can't offer guidance on whether any specific use of 
any specific book is allowed. Please do not assume that a book's appearance in Google Book Search means it can be used in any manner 
anywhere in the world. Copyright infringement liabili^ can be quite severe. 

About Google Book Search 

Google's mission is to organize the world's information and to make it universally accessible and useful. Google Book Search helps readers 
discover the world's books while helping authors and publishers reach new audiences. You can search through the full text of this book on the web 

at |http : //books . google . com/| 



.,..>''^^' 



>'1 ^ 



P 



Sc/ence Library 




V. I 



* V 



\ % 



\ 



; 



«■ 



OUTLINES 



OF 



MINERALOGY, 



Is 



By J. KIDD, M. D. 

PROFESSOR OF CHEMISTRY IN THE UKITER8ITY 

OF OXFORD. 



f. 



VOL. I. 



OXFORD : 



PRIKT£D BY V, BLX9S, 



For J. Parker^ and R. Bliss; 
Longman^ Hurst^ Rees, & Orme, and Messrs. Ritingtons^ 

LONDON. 

1809. -^ "^ 







^i/^ 



(■^•«. *— \'v.C "^ 



-JQ. 



* « 



TO THE REVERKND 






THE DEAN 



OP 



WESTMINSTER. 



V) 



» 



My DearISie, 



I MAY well feel desirous of ex- 
pressing my obligations to One, from whom 
under Providence I ultimately derive most of 
the comforts of my present hfe. 

To your kindness, joined with that of a re- 
lation now no more, I owe the inestimable 
blessing of. a liberal education. To your fii- 
vourable'testimony I also owe my connexion 
with the University to which I have the hap- 
piness of belonging; and by which I have 
been honoured with the appointment that has 
led to the present publication. 

To you therefore, yet not unmindful of 
what 1 owe to others,-! have desired to dedi- 



iv ' 



DEDICATION. 



cate tliis offering, however unworthy in itself; 
satisfied that you will measure my gratitude 
by a fairer standard than its merits. 

I am. 
My dear Sir, 
With the sincerest respect, 
Your most obliged and afiectionate Friend, 



Oxfordy 

Jan. 16, 1809. 



J. KIDD. 



PRE FA C E. 



Ix has been my object in the following publication 
to give as concise yet comprehensive a view as pos- 
sible of the general history of Mineralogy. Otliers 
must judge whether the plan which I have adopted 
is calculated to attain that end : but I trust that the 
end itself is desirable. " '^ 

From the nature of the subject but little original 
information can be expected in an elementary trea^ 
tise : and therefore, although I have purposely avoided 
making many immediate references, it would be easily 
understood that much has been borrowed from other 
works. The authors from whom I have derived the 
most general assistance are the Abb^ Haiiy and 
M . Brongniart : the first of whom gives the most sys- 
tematic and clear account of ngiinerals I have yet met 
witli ; the last, the most comprehensive : particular 
sources of information I have acknowledged as the 
opportunity afforded. 

The division of the subject is comprehended 
under four general heads, which treat respective- 
ly, of Earthy, Saline, Inflammable, and Metallic 
Substances; in the order observed by Mr. Kir- 



wan Id his Eiemeats of Mineralogy. To these ii 
added an Appendix, coutuning an account of several 
compound rocks&c; which, tliough tliey are properly 
classed under the head of earthy substances, socm to 
admit of a separate consideration. 

In the arrangement of individual minerals I have oc- 
caaionally deviated from the plan adopted by Mr. 
Kirwan ; eifher in consequence of subsequent im- 
provements in the science, or because I have thought 
the order of the subject required it. 

Thus, in consequence of the discovery that the 
jargon together with tlie hyacinth, and the eme- 
rald together with the bcryll, contain respectively 
a new earth ; those minerals have been removed from 
the siliceous genus of Mr. Kirwan, and classed under 
the head of that earth to which they properly belong : 
tlie two first, under zircone ; the two last under glucinc : 
and these earths, for a reason to be mentioned pre- 
sently, have been placed between magnesia and alu- 
mine. 

The sapphire and -its %'arieties, the spinell ruby, 
and the topaz, have also been removed from the sili- 
ceous genus and placed under the head of aluminc, or 
the argillaceous genus of Mr, Kirwan; because that 
earth is now known to be the principal constituent 
part of those minerals. 
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: For a similar reason the chrysolite has been trans- 
ferred from the siliceous to the inagnesian genus. 

The garnet ought perhaps to have remained among 

the siliceous compounds : but, as it will be seen by 

the foregoing alterations that all those substances 

which are ranked among the precious stones are thu. 

brought together, I have taken the liberty of subjoining 

the garnet as being the only precious stone that re- 
mained. 

Felspar, which has ako been removed from the si- 
liceous compounds, has been placed under the argU- 
laceoas; because it appears certain that many natural 

varieties ofclay are derived from the disintegratioo 
of that mineral. 

In the arrangement of saline and metallic sufi- 
stances no alteration of any importance has been 
made : but many of the former have been omitted. 

In the third division, which treats of inflammables. 
aU but the four first substances seem to be connected 
with each other by a natural series, and may be sub- 
divided mto three classes ; the first comprehending 
the various forms of imperfectly mineralized vege- 
table matter ; the second, the different varieties of 
coal ; the third, bituminous substances : they are ar- 
ranged in nearly an opposite order to that adopted by 
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Mr. Kirwan ; because this arrangement seemed best 
calculated to elucidate the natural connexion above 
alluded to. Plumbago, which is by some classed 
with the diamond ; by others, with coal ; in the present 
instance is placed with the last of those substances : 
with which, of the two, it seems naturally the nearest 
allied* 

One of the newly discovered earths, and some of 
the newly discovered metals, I have thought myself 
justified in altogether omitting ; because they at pre- 
sent are of such very rare occurrence. 

In the description of individual minerals I have 
first set down their more remarkable synonyms, toge- 
ther with an explanation of the origin or meaning of 
these ; next, an enumeration of their most striking cha- 
racters; after that, the results of their chemical 
analysis; and lastly their general history, together 
with the means of distinguishing them from oth^r mi- 
nerals resembling them in appearance. 

The description both of the appropriate and distinc- 
tive characters has been principally collected from the 
Abb6 Haiiy : the chemical analyses have been col- 
lected from various sources. 

The comparative statement from some of the ear- 
lier natural historians are a very small proportion of 
those which' might have been produced : for I soon 
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found that the attempt to reconcile their accounts 
with those of the moderns was^ in by far the greater 
number of instances, an undertaking which no la- 
bour was likely to accomplish : and indeed from the 
fluctuation of terms I think it is hardly possible to be 
accomplished. 

The introduction consists of two parts : in the first 
of which I have given a short account of that branch 
of the subject called geology ; in the second, a general 
description of the more remarkable characters and pro* 
perties of minerals. . 



For the imperfect manner in which some of the 
references are made I beg leave to apologize, by 
saying that the notes from wheoce they are taken 
were originally collected without the intention of 
publishing. 
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INTRODUCTION. 



PART L 



The soil or superficial covering of the earth con- 
sists principally of decayed vegetable matter, which 
has grQ\yn and withered on the spot tliroUgh successive 
ages. 

Beneath this are generally found loose heaps con- 
sisting of mould, with fragments and particles of 
stone, imbedded in the surrounding^ubstance without 
any regularity or regard to the laws of gravitation : 
so that very frequently the heaviest masses are foutid 
nearest to tlie surface. 

Some of these fragments are angular and irregularly 
shaped ; others, of a rounded form and smooth sur- 
face : and in general the angular fragments are of the 
same pature with the varieties of stone met with in 
the neighbouring country, while the rounded fragments 
are entirely diflferent 

This accumulation of earth and stones extends to* 
different depths in different instatices* : but> iq <;(ttftt* 
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nuing to penetrate downwards, you at last constantly 
meet with what is usually called the solid rock : this 
differs from the superincumbent mass ; hot only in 
being more consolidated in its substance, but also in 
the nature of its constituent parts : and there is this 
further aiid remarkable difference ; that the arrange- 
ment of its particles is perfectly regular, considered 
at least with respest to itself, and its texture is nearly 
the same throughout its whole substance. 

- in continuing to penetrate downwards, you find 
after a time that the nature of the rock alters ; and by 
continuing to penetrate further and further you find 
similar changes occurring at stated distances ; each 
successive rock differing from all those which pre- 
ceded. ^ 

* The same circumstances are met with in different 
parts of tlie same district ; and the regularity of this 
succession has given rise to the idea, that the dif- 
ferent rocks have been formed by successive deposi- 
tion of the particles of which they are composed ; 
atid hence the technical terms beds or courses; 
which in philosophical language are usually called 
strata. 

Many strata abound with organic animal and vege- 
table reniains ; while others, as some suppose, are en- 
tirely firee frain them : hence the idea that th ese latter 
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were deposited previously to the existence of animals 
and vegetables ; and hence, also, as adapted to this 
idea, the terms primitvoe and secondary strata. The 
probability of the truth of this idea is strengthened 
by the relative situation of these strata ; the secondary 
constantly lying upon, and being never covered by 
the primitive. 

Many strata, as in the instance of Bath and Port- 
land stone, and also of the strata of Sandstone in the 
9orth easterly counties of England, beiar evident 
iQOrks of haviog once been in a minutely divided 
state : and their present arrangement so fully justifies 
the supposition of their particles having been accu- 
mulated by. quiet deposition from %vatcr, that most, 
^f not all, of those who reason on such natural ap- 
pe«rances,' entertain the ss^ne opinion as to this 
point of their history, however they may differ as to 
others, 

: And although the internal regularity of these seve- 
ral strata is strongly contrasted by the confused ap- 
pearance of the loose earth and stones which cover 
them; yet the accumulation of these loose and con- 
fused heaps is with equal consent allowed to be 
owing to the operation of water also. 

' The effect produced by the continued agitation of 
^ater, on the form of substances exposed to its action,^ 
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must have been very generally remarked. If, for 
instance, among the shingles of the sea^sbcv^ you 
were to throw variously shaped fragments of ^ass^ 
stone, brick, or coal &c., you might by observation 
perceive that their projecting angles would be gradu<* 
ally worn off; and each iragme;it would in time 
become of a surface as perfectly smooth as the nature 
of its substance would allow ; and its form would 
resemble that of a common pebble. This effect is so 
obviously the result of such an operation, that, in 
whatever situation pebbles occur, their rounded form 
is universally attributed to the mutual attrition pro^ 
duced by the agitation of water. 

The pebbles that occur in those irregular heapd 
which lie above the strata are consequently allowed 
to have acquired their present form from the opera- 
tion of water ) and there are many arguments tend- 
ing to shew that the mutual attrition which has occa- 
sioned this form did not take place on the spot where 
they ' now are ; and that they have been transported 
hither from a distancte : hence the heaps in which- 
tbey occur are very commonly called alluvial; and 
the term alltwion is often used to express an accumu- 
lation of this kind. 

There could not perhaps be a better illustration 

ft 

of the statement just made, than that which may be 
drawn from a spot 'in the neighbourhood of Oxford; 
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Tbc alluvion, met with in digging near the angle 
made by the junction of the' two Loudon roads, coo* 
sists of a species of gravel that is very irregular as to 
the appearance and size of its constituent parts; 
many of which are of the same nature with the masses 
of compact sandstone scattered over the vale of Berk- 
shire ; others are imperfectly formed pebbles of the 
flints of the neighbouring range of chalk hills : with 
these are found incomplete shells of the large fossile 
oysters met with in the limestone strata near Thame ; 
and fragments of the quarries of Stones-field, which lie 
m nearly aii t^pposite direction. Of all these, tlie peif^- 
fectly formed pebbles are by far the hardest ; and it is 
therefore clear that the attrition of these did not 
t^e place on the spot : and, in comparing the de-^ 
g^es of attrition of the different fragments, it is 
found that those are least worn, which, judging by 
their nature, may &irly be supposed to have been, 
transported from the nearest points of distance. 

All then are agreed in referring the origin, not 
only of the strata already described, but also of these 
irregular superficial heaps, to the action of water : 
but, in comparing tlie confused appearance of the 
one with the regularity of the other, we must be con- 
vinced, while we attribute these effects to tlie opera- 
tion of the same ag^nt, that the mode of thAt opera- 
tion was very different in the different instances-: and 
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it seems erident that in the former, this operation 
has been gentle and gradual ; in the latter, compara- 
tively simultaneous and viol«it: and that the depo^ 
sition of the strata must have been completed, before 
the accumulation of those alluvial heaps b^o to 
lake place. 

With respect to the time when these heaps were 
accumulated, there is no internal evidence to be. col-* 
lected from the nature of the heaps themselves : bnt 
it seems reasonable to conclude from the univer-^ 
sality of their existence, that the operation of the 
cause which gave rise to them was itself universal. 
It seems also clear, that, as these appearances occur 
so constantly nearest the surface of the earth, tbt^ 
must be owing to the most recent of all those revo^ 
lutions which have been sapposed at diflerent pe- 
riods to have happened to our globe. 

These characters are so easily referable to the 
operation of a universal deluge, that pne should 
tbink its existence might be deduced from tliem 
alone ; independently of the arguments arising from 
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they have flowed; an opinion. which will* he again 
referred to, and against the probability of which 
there seem to be the strongest arguments. 

< 

It has been already said, that, after having pene- 
trated these loose heaps, you constantly arrive at the 
solid strata placed beneath. These are remarkable 
foT the general parallelism which they preserve one 
with another; though their direction frequently alters^ 
and varies from a line making the smallest angle, to 
a line making nearly a right angle, with the horizon : 
and it commonly happens that in flat districts the 
strata are nearest the line of parallelism with the ho- 
rizon ; and in mountainous, the most remote from it. 
Saussnre describes some of the central strata of the 
Alps as nearly vertical. 

There is another and a remarkable observation 
respecting the various position of the strata, as connect- 
ed with a level or a mountainous country : those strata, 
which in the level tract form the base of all the others, 
are generally found to constitute the highest ridges 
of tlie mountamous parts. So that if you suppose 
the uppermost stratum in any plain to be limestone, 
the next slate, &c. and the lowest granite, and 
were to travel towards the summit of the mountaips 
vising from the plain ; you would find, after ascend- 
ing some way, that the limestone failed, and the slate 
appeared at the surface ; and so on, till, reaching the 
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summit, tkat stratum would be seen to. occupy th# 
highest situation, which in t^ie plain was lowest.. 

And} often, if preserving the same line of direc- 
tion you descended on the other side of the range, 
the same appearances would occur in an inverted or* 
der ; of all the strata those nearest the centre havii^ 
the highest degree of inclination, and being sometimes 
nearly vertical. 

As the similarity of the strata is preserved, though 
their direction is altered ; and as there is often the 
same internal evidence from their structure that they 
must have been once horizontal, it appears not im-^ 
probable from considering their relative position in 
these instances, that at some period a power acting 
from beneath has elevated the lowest stratum ; and 
by so doing has forced it tlirougb, and separated the 
disunited parts of, the superincumbent strata. 

Many of those who argue in support of the above 
opinion suppose, that when this elevating force was. 
applied the lowermost stratum was in a fluid or at 
least a soft state, from the application of subterra-^ 
fteous heat. 

It frequently happens that in penetrating a stratum 
in a direction parallel to the contiguous strata,, the mi-. 
ner is suddenly interrupted by a substance tota}!^: 
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differing from that in which he was just before work* 
ing : this interruption rarely lasts long, and by con* 
tinuing to work in the same line he recovers the ori- 
ginal stratum. By observation it has been found 
that this obstructing substance not only cuts trans- 
versely the stratum in which it may happen to be 
first noticed, but also many of those adjoining on ei« 
ther side ; generally proceeding in an oblique direc^ 
tion, and being of inconsiderable thickness compared 
with the strata which it intersects. These interrup- 
tions are called veins, or cross courses ; and, in Corn- 
wall, lodes. 

These veins are allowed on all hands to be of sub~ 
sequent formation to tjhe strata which they traverse; 
mud tQ occupy the place of numerous rents and 
fissures, whicb ^^^ supposed to have been caused 
either simply by the desiccation, or by the violent 
separation, of the strata : but it is a subject of great 
dispute in what manner these veins were formed; 
some arguing that the substances of which they are 
composed were introduced gradually from above; 
others, that they were introduced violently and s^d- 
denly from beneath. 

In general the strata are of very little value to the 
mi tier, compared with the veins that intersect tbem : 
It is in the latter that are contained tho^e substances 
which are th<; object of bis labour : and here also are 

VOL. I. C 
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trate beyond the point of subsidence, you would ad- 
vance into the lowermost stratum of the half which 
had not sunk, and would recover the middle stratum 
by quarrying upwards : or, if you were mining in the 
middle stratum of the half that had not subsided, 
you would penetrate into the upper stratum of the 
half that had subsided, arid consequently would regain 
the middle stratum by quaiTying downwards. 

In some instances it appears that the superior 
istrata have been separated by the elevation of the 
inferior, and that the divided parts have been re- 
moved to a great distance from each other; or else 
the portions which originally filled the interval have 
been broken up, and subsequently carried away. 
And this may Explain the reason why, while in some 
parts of Derbyshire they find coal very near the sur^ 
"fece, in others they cannot expect ever to find it ; at 
least at any of the depths to which their mines have 
yet been carried : namely on the supposition that in 
these parts the coal strata have been either removed, 
or disjoined by a long interval 

The several phenomena which I have been at* 
tempting to describe occur so frequently, and are so 
much connected with the operations of mining, as to 
render the knowledge of them important in a practi- 
cal point of view. They are at the same time so 
striking in themselves, that even the most simple and 
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uninformed minds are naturally led to the conaidera* 
tion of their cause. It is not wonderful therefore 
that men of cultivated genius have attempted to ex** 
plain what all are so forcibly led to contemplate : and 
hence those numerous Theories of the earth, or sjs^ 
tems of Geology, ^hich have been published within 
the last two centuries. And it is still less wonderful| 
considering that the fabrication of a world cannot 
be expected to come within the scope of human con- 
ception even, that these systems should be inconsist* 
tnt, not only with each other, but in themselves. On 
this account it would scarcely be necessary to dwell 
longer upon them : but as the subject of geology was 
originally discussed in consequence of its connexion 
with particular passages of the Bible ; and as argu^ 
ments have sometimes been drawn from it, the tenden*^ 
cy of which was to invalidate the authority of Scrip* 
ture, it will not perhaps be useless to give a short out«> 
line of some of these theories. For, from the contra* 
dictory opinions contained in them mo may be taught^ 
with how much caution we ought to speculate on a 
subject in which there seems to be so little reason for 
the expectation, not only of proof, but even of pro- 
bable conjecture: and may derive this satisfaction, 
that though we oannot always reconcile particular ap^ 
pearances to the literal interpretation of Scripture^ 
we need not fear any representations that may be 
made from such grounds against its authenticity. 
Nor need our inability to reconcile those appearances 
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at all weaken our belief in Scripture : for happily its 
credibility re^ta on higher grounds than our explain- 
tion of natural phenomena; and therefore it is a$ con- 
sonant with philosophy as religion to suppose that the 
task is beyond rather than contrary to reason. 

One of the earliest systematic theories of tlie 
earth was the work of Bumet» who was master of the 
Charter House. He published it about the year 
1^80. It was his object to reconcile philosophy with 
religion ; wherefore having first she^wn from an ex- 
amination of the progress of the arts that the human 
race has not existed longer than is stated in the 
Scriptures, he proceeds to the history of creation : 
and supposes that chaos being a fluid mass, the earth 
which as it were rose out of it, must have been unir 
formly smooth and without any of its present io- 
eqtmlities* The antediluvian world then, according to 
this idea, was without hill or valley ; presenting an 
uninterruptedly even and spherical surface, which he 
compares to the outer covering of an egg, and calls 
the crust or shell of the earth. Within this shell he 
supposes a vast central abyss of water was contained; 
and this be makes the means by which the deluge was 
produced ; in order to elucidate the expression made 
use of in Scripture, that, at the delugei the fountains of 
the great deep were broken up : for, he says, the sun's 
heat penetrating the crust or shell of the earth, gra- 
tlually acted on the water contained within it ; which 
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being thus expanded, or converted into yapour, broke 
through the cmst by which it had hitherto be^n t:on* 
fined ; and rushing out with great violence, formed 
our present oceans. In the mean time the broken 
shell, falling in different parts into the abyss below, 
produced all that confusion of hill and vale, of rock 
and mountain, and the cavities contd^ined within 
these, that is now every where apparent on the 
earth's surface; Descartes entertained the same idea 
with respect to the original form and subsequent 
rupture of this crust of the globe : and the idea may 
be traced to a much earlier date than the age of these 
writers. As this^ system is in a great measure the 
production of fancy, it is not necessary to make any 
observations on the probability of its truth : but, as I 
believe .there is no reason for concluding from any 
part of the Bible that the antediluvian world was 
without mountains, it may be worth while to observe 
in this instance how difficult it is, even with the best 
intentions, to avoid running into an absurdity; when ' 
we attempt to explain the hidden nature of those 
operations which -the Creator has thought fit to reveai 
in part only to our understandings. For let us con- 
sider but one obvious use of those ranges of moun^ 
tains which are extended in every direction over the 
globe ; and we shall see that without the aid of these 
its whole surface must soon become a barren desert : 
since all the rivers of tlie world are ultimately derived 
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from the rain that has been precipitated from the 
clouds against their summits. 

Burnet, in order to obviate this difficulty, accounts 
for the existence of rivers in the antediluvian earth by 
a condensation of aqueous vapour towar^ls the polar 
regions ; and supposes that the water resulting from 
this condensation produced rivers, which flowing from 
hence towards the equator grew gradually nar- 
rower; |tnd were divided into n^re branches as they 
proceeded further from their source : but he ought to 
have added the reason why this condensation only 
took place at the polar regions; why not in the tro- 
pical regions then, as it does now ? The possibility 
indeed of any order of things, where a creative 
power is concerned, is not to be disputed : but, to al- 
low this possibility, and to attempt to explain the 
manner in which its effect is to be produced, are 
very different questions. 

.The theory of Whiston, who was mathematical 
professor in the university of Cambridge at the be- 
^nning of the last century, corresponds very much 
with that of Burnet: but he ventures in particular 
points to alter the literal interpretation of the Bible ; 
asserting that the Scripture every where accom- 
modates itself to the vulgar apprehensions of men 
with respect to such parts of natural philosophy as 
they were incapable of comiprehending : and that 
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therefore it is lawful to forsake the plain and obvious 
sense of any passage, where the nature of the thing 
itself, parallel places, or evident reason, afford a 
solid and sufficient ground for so doing. And such 
a licence indeed the most scrupulous have been ready 
to afford, when reason required and doctrinal points 
have not been affected by it. 

Dr. Woodward, who was professor of physic in 
Gresham college, wrote a treatise on the theory of 
the earth about the same time with Whiston: he 
agrees with Burnet in supposing that there is an 
abyss of water on which the crust of the earth rests ; 
but he differs from him as to the equality of surface 
of the antediluvian earth ; drawing his authority for 
80 doing, from an examination of tliose animal re- 
mains which are so constantly met with on and near 
the earth's surface ; of which he says some are the 
exuviae of river shells : and arguing that if there were 
rivers in the antediluvian world, there must have been . 
mountains also. 

M. de Buffon's theory of the earth, which is per- 
haps more generally known than the foregoing, affords 
a striking instance of those extravagances which even 
men of the greatest observation in the works of nature 
are liable to fall into : but I mean not to speak dis» 
respectfully of his genius when I observe, that although 
in the construction of his theory he appears to have 
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followed no other guide, except hi& own imagination ; 
yet in almost the only instatice where bis ideas are 
divested of their usual extravagance, he confirms by 
his observations the authority of the Bible. For after 
having given it as his opinion that, at a period as far 
back as 75,000 years, a portion of the sun was vio- 
lently detached by the shock of a comet, and ear- 
ned to a great distance ; he goes on to suppose that 
this, being in a red-hot and liquid state, separated into 
numerous portions which formed the several planets: 
and that these immediately began to revolve round 
their own axes, and round the sun, in the same man- 
ner as they do now. The earth, one of these newly 
created planets, very gradually cooled; so that, at 
the end of 25,000 years, the condensation of water 
began to take place ; but was not completed till the 
end of 35,000. At this time the whole earth was 
covered with sea; and shell fish were produced; and 
^ the various strata of the earth formed in the bosom 
of the waters. At the end of 56,000 years, the waters 
began to retire ; the currents of the sea fashioned out 
Tallies ; and subterraneous fires began to ravage the 
earth by their explosions. After tliis he supposes 
that elephants and the larger animals were pro- 
duced in those parts of the earth that were suffi- 
ciently cooled, namely near tlie poles; and these 
gradually advanced towards the equator as the poles 
became colder and colder. At last man was pro* 
duced ; at a period of time, as may be deduced 
VOL, I. x> 
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from his calculations, distant not much mOre than 
6000 years from the present ; which nearly agrees 
with the calculations drawn from the Mosaical ac- 
count. With respect to the production of animals he 
conceives, that there is a vast quantity of organic 
living atoms (molecules organiques vivantes) con- 
stantly floating about : that these are capable of pro- 
ducing new species of animals where none already 
exist; and serve to perpetuate the species of those 
that do already exist. 

Mr. Kirwan supposes that to a certain depth the 
globe was originally liquid ; and there arc many pro- 
table arguments in favour of this opinion : one of 
which is stated by Mr. Whitehurst in his Mineralo- 
gical History of Derbyshire in the following manner : 
that, as all fluid bodies while at rest assume a spheri- 
cal form, and if set in motion revolve round their 
axis, and become oblately spherical or spheroid ; it 
appears that the earth, this being its form, must have 
once been liquid ; and in motion at the same time. 
Mr. Kirwan also supposes that " tlie eight generic 
" earths, all the metallic substances, the whole tribe 
'* of simple saline and of inflammable bodies, were 
" held in solution by the aqueous menstruum which 
" was the cause of the liquidity of the globe : and 
^^ that this aqueous menstruum was of a more com- 
** plex nature than any that has since existed ; and 
" consequently endued with properties very different 
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*' from any with which we have been since acquaint* 
" ed *." It is curious to compare this hypothesis with 
an observation which Mr. Kirwan makes in the 
course of the very same work; where he calls tht 
supposition ^' absurd and gratuitous^ which attri- 
'^ butes the ancient solution of stones, of the silL- 
" ceous genus only, to some imaginary menstruum } 
*^ which tiiose who. entertain the supposition saj 
" has long since been destroyed or saturated*/'. 
This chaotic fluid gradually evaporating, its solid 
contents were precipitated from their state of solu- 
tion : various combinations of the dissolved sub*: 
stances taking place, so as to form that variety of 
appearance &c. which we observe in the different 
strata and rocks and mountains of our earth ; till at 
length the higher regions being brought tp view, by 
means of the total evaporation of the water which co-: 
vered them, a distinction of land and sea was made.. 
As in Mr. Kirwan's theory the operation of nater 
alone is acknowledged in the consolidation of the 
strata, the system is often called Neptunian. 

Dr. Hutton, in his theory of the earth, supposes 
that rivei's are constantly washing away the soil 
through which they run ; which is thence carried on, 
and deposited by them in the bosom oif the ocean; 
that in this manner vallies are formed by the washing 

» Kirm. GeoK Essays, p. 1 1. f Ibid. 1 19. 
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away of the soil, which originally was level with the 
existing hills and mountains : tliat all this soil, gra- 
dually deposited in the ocean^ is there accumulated 
until by the force of subterraneous fire the deposited 
or stratified mass is melted, or at least consolidated ; 
aad then elevated through the waters : and thus new 
continents are formed. In this way, he asserts, our 
present continents originated from the detritus of 
former continents ; and m the same manner, be says^ 
the detntus of our continents will ultimately produce 
others. This .system is sometimes called Plutonian, 
from the introduction of the agency of heat 

It must be allowed that in the foregoing theory 
there is great ingenuity, and a simplicity analogous td 
that which is observed in the operations in general of 
nature, in the idea of providing for the production of. 
another earth by the very wasting and decay of this : 
and there is no doubt that with respect to internal c(m* 
sistency. Dr. Hutton's theory of the earth is much 
more philosophical than any other. 

Strong objection^ however have been made on ac- 
count of the length of time necessary to complete the 
operations involved in this hypothesis : much stronger 
I think may be made on account of the improbability 
that such a complete detritus of the land could be ef- 
fected by the operations to which it is attributed : but 
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the strongest of all is that the theory iexcludes the sup- 
position of a general dduge. 

In saying this I am far from meaning to insinuate 
that Dr. Hutton disregarded the authority of the 
Bible; and if in any instance he has advanced an 
opinion which is seriously at variance with the Scrip- 
ture account, I should rather attribute this to a to6 
great partiality to his own system than to any other 
motive. But as the theory itself certainly does not 
admit the supposition of a general deluge, it will not 
I trust be superfluous to point out the sources froni 
whence proofs of such a catastrophe may be deduced 
as well from natural phenomena, as from the higher 
authority of universal. tradition and the Bible* 

With respect to the length of time involved in the 
hypothesis, it has been answered, that the Mosaic ac- 
count has chiefly a reference to man ; and that thotigh 
be may not have been created above 6000 years, yet 
these operations may have been going on for any de- 
finite length of time previous to his creation. But is 
it consistent with reason to suppose that the ordinary 
processes of nature should have been going on for 
thousands, according to such a calculation one might 
say millions of years, while man, ibr whose support 
all these processed were instituted, himself did not ex- 
ist ? Cicero at least' thought otherwise, wlien he says, 
'^ Sin quaerat quispiam cujusnam causa tantarun) re- 
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But the fact is, that tboygh undoubtedly every river 

t 

is constantly wearing away particles of the soil through 
which it runs ; yet it either deposits these during its 
course and thereby raises the level of its own bed ; 
or, what rivers do not deposit in their course they 
•deposit at their mouth. This has happened to a 
very remarkable extent in the lower part of the 
Delta of the Nile ; and at the mouths of the Ganges ; 
and of the great American rivers : and not only in 
these but in the instances of n^ny smaller rivers : and 
Major Rennel shews very satisfactorily, in his geogra^ 
phy of Herodotus^ how this necessarily happens in the 
case of the Nile ; and that what is said of the Nile 
is more or less applicable to every river. 

An illustration of this fact is often presented to our 
eye : and every one must have had an opportunity 
of observing by the common road side, how during a 
storm of rain, the sand and small pebbles which are 
brought down by the rain torrents, soon accumulate 
and form a barrier against the descending current : 
and how, when the accumulated water has overtopped 
this barrier, it cuts out a fresh channel on the bed 
which itself has raised : and in the same manner as it 
raised this bed, it would by a repetition of the saaie 
cause raise another and another, 

.■ 

It may be said indeed that in some instances the 
sea is discoloured for many miles by the earthy par- 



INTRODUCTION, xxy 

tides poured into it from the mouths of large rivers : 
but no one supposes that with those earthy particles 
are also conveyed large fragments of stone, or even, 
common pebbles : and without such a provision it 
does not seem clear, according to this theory, how the 
formation of brecciated strata is to be explained. 

Another argument against this part of the theory 

may be collected apparently from the different direc-. 

tion of the course of rivers ; for if all rivers excavate 

their own bed, why is not the direction of their course 

the same in all instances ; and, as a serpentine course 

is the result of the natural action ot water, why is it 

not observable as well in a rocky as in an alluvial dis'^ 

trict ? or, again, since in a flat tract, the materials of 

which easily yield to the force of the current, the level 

of the river is generally but little below its banks, how 

does it happen that in rocky districts the river should 

often run greatly below the level of abrupt and 

high clifts, formed of the hardest stone? The 

serpentine appearance of the Forth while it winds 

through the alluvial tract between Stirling and the 

Domyatt hill, contrasted Mdth the irregular, course 

of the £sk among the romantic rocks of Roslin, 

will, to those who have seen the scenery alluded to,, 

fully illustrate the reasoning here made use of. 

With respect to the opinion that strong proofs of 

VOL. I. E 
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a general deluge may be deduced from existing ap- 
pearanceSy I shall beg leave to refer the reader to 
what has been said in the six first pages of this Intro* 
duction : and, as the formation of the pebbles and al-- 
luvial heaps, there mentioned, is attributed by all to 
the operation of water, and the only point in dispute 
is, whether the effect has been produced by the con- 
* stant action of rivers, or the violent operation of a 
deluge ; if the first of these suppositions is inadmisr 
sible, this will be sufficient, in the present state of tho 
question, to establish the truth of the last. 

Since then among the imperfectly rounded frag- 
ments of stone, contained in the alluvion described in 
the fifth page, some have evidently been brought from 
a point nearer the source, others from a point nearer 
the mouth of the river that runs near it, it is clear 
that the deposition has not in this instance been the 
effect of the river itself : and, as similar appearances 
occur in very different parts of the world, the argu- 
ment equally holds in tliose instances : but if these 
appearances cannot be referred to the action of rivers, 
they must be referred to the operation of a deluge ; 
and it follows from the universality of the appearance 
tliat that deluge must have been itself universal, 

I shall beg leave also to refer the reader to the de- 
scription of an appearance mentioned under the head 
of siliceous pebbles, in the appendix at the end , of 
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the second volume^ It is there stated that the gravel 
round about Windsor, though it consists in a great 
measure of the flint of the neighbouring chalk 
hills, contains several pebbles of a different size 
and character : and tlmt these are found nearest the 
surface : and that they are nM)re completely rounded 
than the flint, and have therefore been probably trans- 
pelted from a greater distance : and lastly that simi- 
lar ])ebbles occur in every part of England. 

If then this gravel has been deposited in conse- 
quence of the detritus occasioned by the gradual action 
of rivers, those pebbles which are nearest the surface 
must necessarily have been last deposited ; and the 
strata from whence they have originated must be 
•presumed to have been situated bei>eath the strata 
from whence the inferior parts of the bed of gravel 
originated ; for it is evident that rivers must fir^t act 
upon the highest strata, and that the detritus of these 
being the 6rst deposited must occupy the lowest si- 
tuation. How then has it happened, that no trace 
remains, at least within ninety miles, of the stratum 
from whence those superficially seated pebbles could 
have originated ; whereas t\\e whole country a^bounds 
with these strata of chalk, from whence the flini or 
most deeply situated part of the gravel has evidently 
orimnated ? 

Another argument in favour of a general deluge 
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may be deduced from an appearance, whidi, if not 
as general as the preceding, leads to a conclusion 
full as convincing. 

In sever&l instances I have observed, that where a 
hill, or range of hills, rises somewhat suddenly from 
the surrounding tract of country ; the flat tract is co- 
vered with pebbles of all kinds : but soon after the as* 
cent of the hill has begun, the appearance of these 
pebbles ceases ; and the loose stones which occur are 
of the same nature with the stratum of the hill itself. 
But, if Dr. Hutton's theory be true, surely the pebbles 
at the bottom of the hill ought to be of the same na- 
ture as those on the sides ;^ for it would be absurd to 
say that at some former period rivers, which have run 
over the country situated round about the foot of the 
rising ground, have deposited these pebbles ; since^ 
from the natural slope of the ground in all these situa*- 
tions, those rivers must either have run up an inclined 
plane ; or, if they have been formed by torrents de- 
scending from the adjoining higli ground, it may be 
asked,, why the pebbles brought down by them are not 
of the same nature with the rock, from which they 
must in that case have been derived ? 

Unless I have been very much deceived in the 
course of those observations which I have had an op>- 
portunity of making, the appearance which has just 
been described is very common, at least in this 
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island : I observed it more particularly in the country 
round Broadway hill, which separates Oxfordshire 
from Worcesterohire ; and in the country round that 
nmge of hills from which you descend into the vale 
of York in travelling northwards from Ferry bridge, 
I have mentioned this observation partly with the 
hope that others, whose travels are likely to be more 
extensive, and whose eye is more experienced, may 
have an opportunity of ascertaining whether or not it 
is correct. As far as my knowledge extends, the ob- 
servation, or at least the present application of it, is 
new ; and if it is correct it seems to be of importance. 

There are many phenomena connected with this 
part of the subject which would lead to discussions too 
minute for the confined nature of the present publi- 
cation. 
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Having attempted, in the foregoing part of this in«- 
troduction, to explain certain general phenomena con« 
nected with the history of mineralogy ; it remains to 
speak of the characters by which mineral substances 
may be individually distinguished. 

In looking at even a small collection of minerals, 
with a view to the description of them^ it is obvioHS 
that the varieties in any one»f their external charac- 
ters are very numerous : various shades of colour for 
instance, and various modifications of form, are con* 
tinually presenting themselves ; and consequently th« 
variety in the descriptive language, where accuracy is 
aimed at, must be proportionally great : and it is on 
this account that, in mineralogical treatises, we meet 
with those numerous combinatious of descriptive epi- 
thets which are suggested by the endless variety of do- 
lour, texture, consistence, and in short of every sepa- 
rate character of a mineral. On many occasions these ^ 
discriminatiqps have been carried to a tedious and 
nearly useless length; and principally in the descrip- 
tion of colour, whjich, of all the characters of a mineral, 
is perhaps the l^ast important ; a difference in this 
respect often depending on causes too trifling to inter- 
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fere with the real nature of the substances in which it 
occurs. Thus in the sapphire and the ruby the colour 
is widely different though the chemical analysis is 
nearly the same. 

The characters which have been principally atteod- 
ed to in the following description of minerals are, 
their degree of fusibihty, their hardness, phosphores- 
cence, electricity, their refractive power with respect 
to the rays of light, their specific gravity, and their 
crystalline form : to which have been added, as often 
as it was possible, the results of their chemical ana* 
lysis. 

The most ready way of ascertaining the fusibility of 
a mineral substance is, by exposing a small particle 
of it to. the flame of a candle or lamp concentrated by 
the instrument called a blowpipe : and if the heat thus 
excited is sufficient to liquefy the mineral, it is said to 
be fused. It must be observed however that the ef- 
fect of fusion does not entirely depend, in all instances, 
on simple heat: for many earthy substances resist a 
very considerable degree of beat if placed in contact 
with charcoal, or a metallic substance ; which, if ex- 
posed to the same heat in contact with other earthy 
Substances, would be melted ; the earths being dis^ 
posed to vitrify when in contact with each other, at a 
much lower degree of heat. than is requisite to fuse 
them separately. If a mineral is capable of resisting 
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a great degree of beat without fusion, it is said to be 
" refractory." 

The hardness of minerals has been expressed either 
by a comparison with each other, or their power of 
scratching glass ; or by the effect of the file upon 
them : those which resist tlie file being the hardest 

By the phosphorescence of minerals is implied that 
faint ligfit which they emit either by exposure to simple 
heat, or in consequence of friction. 

The electricity of a mineral is that property whichi 
being excited, either by simple heat or by friction, 
shews itself in the attraction or repulsionof other sub- 
stances, with which the mineral is brought nearly intot 
contact. 

It has been observed that some minerals acquire 
that kind of electricity which is called vitreous, as 
being peculiar to glass and other poUshed earthy 
substances : this is also called their positive elcc-' 
tricity. Others acquire that kind which is called 
resinous, as being peculiar to resin and other ia- 
flammable substances : this is also called their 
negative electricity. Those which are in a metallio 
or nearly a metallic state acquire neither the vi- 
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ble of acquiring both kinds of electricity : these arc 
generally crystallized : and it is obsei'ved of them, 
that the parts which exhibit the different states of 
electricity differ from each other with respect to their 
form^ although they are similarly situated; while in 
those crystals that are not electric the similarly si- 
tuated parts correspond also in form. If a crystal 
for instance consist of a prism terminated at each ex- 
tremity by a pyramid, and these pyramids differ as to 
the kind of electricity they are capable of acquiring ; 
it irill be found that they also differ in their form;; 
one consisting of a greater number of surfaces than 
the Other : and the part which has the greater num- 
ber of faces acquires the vitreous ; the other, the re- 
sinous^ electricity. 

It is very generally known that a ray of light in 
p^uKMng from one medium into another, as from air 
into water, or glass, or any transparent substance, is 
turned more or less out of its original direction ; and 
^hi3 alteration of course is called the refraction of the 
ray, Some tra]:£ipara[it substaaces seem to have the 
power of also splitting the rays of light : this alteration 
of the course of the rays i» called their double refrac- 
tioo ; 9nd minerals possessing this power have tl^te pro* 
perty of presentifig a double image of an object view* 
ed through them. 

By tbe specific gravity of a aaineral is understood thc^ 
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xxxiv INTRODUCTION. 

amount of its weight, when compared with the weight 
of a quantity of water of the same bulk with itsel£ 
Thus if a cubic inch of limestone were found to be 
double the weight of a cubic inch of water, the lime- 
stone would be specifically heavier than the water in 
the proportion of two to one ; and its specific gravity 
would be set down thus, 2. If its w^eight were found to 
be equal to the weight of two cubical inches and a half 
of water, it would be specifically heavier than the 
water, in the proportion of two and a half to one ; 
and its specific gravity would be set down thus S,5 ; 
the fractional parts being expressed by decimals. 

The crystalline forms under which individual mine- 
rals occur are various, and may be considered as 

 

one of their most important characters. 

Every mineral substance, perhaps, if placed under 
particular circumstances is capable by a peculiar ar- • 
rangement of its particles of assuming a regular and 
appropriate form ; and as this e£fect was first ob- 
served in the substance known by the name of rock 
crystal, the term crystal was extended to every other 
substance possessing an analogoui^ regularity in its 
form ; even though it wanted that icy appearance and 
transparency which belong to the rock crystal, and 
which gave rise to the term itself. 

If minerals could always be made to crystaltizv 
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under precisely the same circumstances, there is good 
ground for supposing that those of the same nature 
would always assume the same form ; for it is possi- 
ble in a great many instances by carefully placing 
different solutions of the same substance in as simi- 
lar circumstances as possible, to obtain from all pro- 
portionaUy similar crystals; and as the same simi- 
larity continues^ in repeating the process whatever 
number of times, it is clear that there is in those 
substances a disposition to assume one particular 
form in preference to all others. But as the least 
variation in the circumstances will produce a corre- 
sponding variation in the form, it is also clear that 
the variation in the form of crystals may be infinite. 

Hence there must necessarily be a difficulty, where 
the same substance presents itself under a gi'eat va- 
riety of forms, of determining the particular form 
which the substance would assume when placed un- 
der the most favourable circumstances for arranging 
its particles according to the laws of its nature* 

This form may generally be discovered by mecha- 
nical division ; and in many crystallized substances the 
eye is capable of perceiving that a division may be 
effected in some directions much more easily than in 
others. Supposing therefore you were to take any 
one of the varieties of a crystallized substance, and 
forcing the edge of a knife in those directions where 
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there was least resistance, were to continue to make 
fresh and parallel sections, a solid figure would at last 
be extracted of a different shape from the original or 
any of the intermediate forms ; and this figure would re- 
main unaltered, except with respect to its size, though 
the division were carried to the furthest point. 
In cutting off for instance the solid angles of a cu- 
bic crystal of fluor spar, you first obtain eight new 
triangular surfaces : and if you continue the division 
in the parallel of these planes you ultimately obtain 
an octohedron ; which is the primitive form of fluor 
spar. A similar nucleus may be extracted from every 
crystallized variety of the same substance ; and hence 
this is called its primitive form. 

By the means which have just been described all 
the varieties of all kinds of crystals, with a few excep- 
tions, have been resolved into six primitive forms^ 
which arc 

The parallelepiped, either cubic or rhomboidal. 

The octohedron. 

The tetrahedi'on. 

The regular hexhedral prism. 

The dodecahedron, having twelve equal and similar 

rhomboidal surfaces. 
The dodecahedron, consisting of two regular six-sided 

pyramids applied base to base ; or having twelve 

triangular surfaces* 
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As the primitive form ia the same in «U the varietiM 
of crystals of the same substance, .the corresponding 
angles must be similar in every instance : and the 
identity of the form may often be better established 
by measuring the angle than from an inspection of 
the whole substance. Thus two rhomboids may differ so- 
little from each other, that the perception of the dif- 
ference may be lost to the eye under common cir- 
cumstances ; but may readily be detected by actual 
measurement : for which purpose an instrument, called 
from the circumstance a goniometer, has been in- 
vented. 

Having arrived at the primitive form of any cry- 
stal, in most instances the division may be continued 
in the parallels of the same planes to any extent ; but 
in no other direction : this division consequently does 
not alter the form. But some primitive forms are di», 
visible in planes that are not parallel to their surfaces ; 
and, when this is the case, a solid figure is extracted 
which differs from the primitive form of the crystal to 
which it belongs. M, Haiiy calls this the " integrant 
*' molecule." 

The forms of the integrant molecule are three : th% 
tetrahedron, the triangular prism, and the paralleled 
piped : and it seems probable that every crystal is^ 
made up of a vast number of these integrant mdte^ 
cules : and that the different varieties of crystals have 
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been produced by a rariatioa in the arrangement 
of these. 

Tliis supposition may be illustrated by taking a 
great number of small cubes for instance, and so ar- 
ranging them as to form a larger cube, or an octo- 
hedron, or any other form ; which may be easily ef- 
fected. Such a process may be traced by the eye 
in many crystals; particularly in those of fluor 
spar. All those crystals which are variations of the 
primitive form are called tecondary ; but this witb re- 
ference to form merely ; for in their chemical com- 
position they are exactly the same. 

The term secondary has however been applied t» 
certain crystallizations possessing a form not belong- 
ing to the nature of their substance. These are also 
called, and with more propriety; pseudo-morphie 
crystals ; and appear to have been formed by a depo- 
sition of tlie particles of the pseudo-crystal, cither im- 
mediately on the surface, or in the mould of the cry- 
stal of some otlier substance. Suppose for instance a 
quantity of any plastic substance were to be moulded 
on a natural crystal ; and, tlie crystal being removed, 
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Sometimes tho confusion produced in the process 
of crystallization is so great that the crystallized form 
is to the senses entirely lost : as when crystals become 
lenticular, and lose the character so distinctive of their 
nature, namely their termination in straight lines 
bounding plane surfaces ; or when they are so closely 
and intricately aggregated as to give rather a regularity 
and peculiarity of internal structure, than of external 
form. 

Of the preceding characters of mineral substances 
their hardness, phosphorescence, electricity, and their 
refractive power with respect to the rays of light, art 
called physical. 

The ** matrix'' of a mineral is the substance ia 
which it is immediately imbedded ; or through which 
it is disseminated. 
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Native Lime. 

Though Ume is a principal constituent part of 
many mountainous and level tract? of the earthy its 
natural existence in an uncombined state is yet very 
questionable. Mr. Kirwan indeed observes thfit 
its existence is not naturally improbable, since 
several stones contain uncombined calx, as appears 
*' by various analyses* :" but in tliese instances \il^ 
proportion of the lime to the whole mass of tlie 
compound is so small, as probably to preserve it from 
the action of substances that would otherwise unite 
witli it : in the $ame manner as silver, which is very 
readily soluble in aqua fprtis, may be protected from 
its action by a superabundant alloy of gold, which is 
insoluble in that acid. There is also reajson tp sup-? 
pose that in most of, if not all, the instances alluded 
to by Mr. Kirwan, tlie lime is chemically combipisd 
with the other constituwt parts of the miper^ in 
which it is found. 
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The common ronns of lime are chemical combi- 
nations of that eaith with some particular acid : they 
will be spoken of according to the order in wtuch the 
compound is found to prevail in nature, beginning 
with that which occurs in greatest abundance. 



Carbosate of Lime. 

Almost all the varieties of marble and commoa 
limestone, together with those earthy concretions that 
take place in maiiy natural springs and caverns, as 
also the numerous class of substances, called CaU 
careous Spars, consist, almost entirely, of lime itl 
chemical combination with carbonic acid, or fixed 
air ; the former constituting somewhat less tban three 
fifths, the latter somewhat more than two fifths of 
their whole weight : hence in scientific language they 
are called Carbonates of Lime. The carbonic acid, 
or fixed air, may be expelted by heat, or by the 
addition of any other acid : in the latter' case an 
effervescence takes place ; and tliis effervescence 
is a very distinctive character of calcareous carbo- 
nates. 

The proportion of water in carbonate of lime is 
very small, scarcely amounting to one part in a hun- 
dred ; and of this Wallerius was aware : " Probe hie 
" observandtim, omne liquidum quod expelli potest 
" fortissimo igne a lapide calcareo vix centesimam 
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^^ stituere*." And though since his time the proportion 
has been stated as much greatser, yet by the latest expe- 
riments it appears that the proportion of water does not 
exceed the abov^e statement of one part in a hun- 
dred. 

The specific giuvity of carbonate of lime varies 
from 2,3 to 2,8. 

Marbles anb Limestones* 

. The term Marble was originally applied \o\ anji 
mineral substance capable of receiving a polish, and 
used, in consequence of the beauty of its appearance, 
for ornamental purposes : in the present instancy it is 
applied to such mineral substances only, as from the 
nature and proportions of their constituent parts are 
justly denominated Carbonates of Lime. 

The term Limestone also, which strictly speaking 
is applicable to any natural compound containing a 
lp.rge proportion of that earth, is here used to express 
those natural compounds only, in which lime com- 
bined with carbonic acid is the principal constituent 
part. 

In this sense then, marbles and limestones are 
with respect to their chemical analysis the same : 
they differ only in their uses and external characters. 

Almost all of them contain some portion of iron : 
many contain clay also ; and where the proportion 
of clay is considerable, the substance possesses those 
properties which constitute a Marl. 
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Pnrmn Marbk* 

Lyckniies vfPlimf; so called because, acccnrdii]^ to 
Vano, the quarries ivere sometimes worked by 
torch-light. These quarries were in the island 
of Pares ; from wheoce the term Purum Murhk. 

Marbre Statuaire ; from its use. 

MarbreGrec; probably from the remains of Grecian 
sculpture executed in this marble. 

ChamCarbanatieMccarcide^ madMarbr^MUni from 
its resemblance to a granular mass of whit0 su^ 
or salt. 

Specific gravity 9,7. 

Ume 5& 

Csrbonk Acid ... 45 

Alamtiie, with niinite 1 3 

qusrte crystals } 

100 Rirw. 

Marbles of this kind are relatively the lowermost 
of calcareous strata; from which circumstance, as 
arguing priority of deposition, and because they 
rarely if ever contain animal or vegetable remains, 
and are supposed therefore by some to have been 
formed previously to the existence of organic matter, 
they are called Primitive Marbles. In many of them 
the structure is completely sparry; but even in those 
which are granular, the particles have a distinctly 
crystalline character : this is by some supposed to 
have been the result of consolidation from previous 
solution in water*; by others^ from a state of lique- 
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ftction by beat : the knprobability of the latter opinion 
was for a time successflrily'maintaitied by the sup* 
potters of the former, oh the supposition that marble 
is necessjariiy calcined instead of liquefied by heat: 
tot Sir James Hall has lately shewn by experiment 
that all forms of carbonate of lime may be melted by 
heat acting upon them under strong compression; 
;ind Aat in becoming solid they assume an appear<- 
fmca closely resembling that of natural specimens* 

Parian marble containing no iron does not lose its 
colour by exposure to air and moisture; whereas 
white calcareous carbonates in general become yel* 
low under the same circutnstances, in consequence 
of the alteration produced on the iron contained in 
them : on this account, and from the uniform delicacy 
of its colour, Parian marble is particularly applicable 
to the purposes of statuary. The Venus de Medicis 
and that of tbe Capitol are of this marUe. 

Carrara Marble. 

Marfmr Ltmense : this and the foregoing name are 
derived from places situated on the eastern coast 
of the gulf of Genoa^ near which this marble is 
quarried* 
Specific gravity 2,8. 

Its general history corresponds very closely with that 
of Parian marble ; but it is even whiter and of a finer 
grain than that, and appears to have been ultimately 
preferred by statuaries on this account TheAntinous 
of the Capitol and, according to Dolomieu, the 
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Apollo Belvidere aie of Cattnra mitrble. Sonle parts 
of liie beds ofilbisi<iiiarbl6jic<Hituo a eontideratdtt' 
proportion of siliceous particles.: a small proportion 
is fouiul in tbe analysis of every part; in irhich it- 
corresponds with the analysis of Pariaa marble -as' 
givciD above. Wallerius sa^a of this marble.tfaat 
wheii it is aempetiKddum. it is called. Plmigites ort 
Tassns ; but, from a passsige in Suietonius, Pbeogites 
seems applicable not so much to a transparent mar- 
ble, as to one that is opaque and capable of reflecting 
the rays of light like a micror : the passf^ alluded to 
is in tlte lifeof Domitian: "ParietesPheogiteJaiMde 
" distinxit ; e cujus sploidore per imagines quicquid 
" a tei^ fieret provideret." 

C^oUno. 
The accounts of this muMe aire somewhat con- 
fiised: it appears upon the whole to be a varie^jr of 
the Parian and Carrara, stratified or veined with 
greenish mica : and from the supposed resemblance 
of these veins or bands to the laminas of an onion 
(cipolla in Italian) it has received the name of Cipo- 
lino. Saussure describes it as sometimes entirely 
white, sometimes partly bluish ; and of a granular 
texture. 

PenteUc Marbk. 
This is a variety of the Parian and Carrara. Its 
name is derived from mount Pentehcus, in the neish- 
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JVhite granular Marbk with black Veins. 

This inarblei which is met with at Carrara, is very 
commonly used in this country for chimney-pieces 
and heartlis. The veins are often too irregularly 
distributed to afibrd any probable ground of con-^ 
jecture in themselves respecting their origin : but iu 
many instances a transient view is sufficient to shew 
that they are a connecting medium betv^^een numerous 
' and irregularly disposed fragments of white marble : 
and) keeping this observation in remembrance, the 
nature of. the distribution of the veins may often be 
traced by a nearer inspection, where at first sight 
every thing seemed irregular and conibsed. > 

It is worthy of remark that the fragments of 
this marble are often mutually so indented as to 
give the vein a serrated appearance ; compared, not 
unaptly, by Mr. Playfair, to the sutures of the human 
cranium. It has been argued from this appearancei 
that the mass in which it occurs must at some time 
or other have been in a soft state, in order to have 
admitted such a mutqal indentation of the fragments r 
but in many instances the correspondence of the out-^ 
line of the connected fragments is so exact, and the 
direction of the outline is at the same time so irregiv 
lar^ to to render it improbable that the fragments 
were ever separated from each other ; since it is 
difficult to suppose they could have met again so 
exactly in the same points of contact. In this case 
we are left to imagine that some force simply divided 
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the mass id various directions without separating the 
fragments from each other, iurther at least tliau to 
admit the matter of which the vein is composed : yet 
tliis coDclusiou, considering the exceedingly coufiued 
appearance of the whole, se^ns equally difficult of 
admission. It appears indeed to be one of thoM 
phenomena that admit not of satisfactory e;iplaiutti<Hi. 

DolomUe. 
Many primitive marbles effervesce slowly with acids, 
especially if not previously pulverized ; and are phos- 
phorescent when scraped in the dark : the phosphor- 
escence sometimes accompanied with a smell exactly 
resembling that of putrid animal matter. A fragment 
of this kind of marble in tlie Oxford collection con- 
tains numerous minute particles of magnetic iron; 
In scnne I have observed that if throwQ into liquid 
nitre at a red heat, they give out a phosphorescent 
appearance; which commencing at the edges of the 
fragment submitted to the experiment proceeds to the 
centre : this phosphorescence is little more than mo- 
mentary, and is not produced by heat; nor Indeed by 
ignited nitre, upon a fragment that has previously 
been exposed to a red heat. Many of those. primitive 
marbles which are of a p-anular structure, if sawn 
into tliin laminte and heated, become elastic: the 
effect is said to be produced in consequence of tbo 
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FlitJI^kive miitbli^^ possesditig the fdf^going tharac- 
Ut% hPd tdled Dtdomites, frmn M. Dolomieu ; wh6 
titut bbl»etVed tiiem attiong the remaito of ancietit 
sculpture at Rome ; and afterwatdls in the mountains 
tbf the Tyrol, atid in the Alps : but this class of mar- 
btefe hafe hot yet been accurately defined. Of the four 
feltowittg analyses of Dolomilje, the three first arfe 
tkktn from dtt>gniart ; the fourth from the Ph. Tr. 
«>r 1799. 

Carboti^te of Limi^ . 53 * 
Carbonate of Magnesia 45 • 
Xroii and Mangani^e « 3 • 

Dokmiie cf R&me. 

Xiime I . • • 8G>93 

MagOestn . , ^1,46 

Cslrbomc acid 43>60 

Ahuniae and Iron 4 



33 


S2 


42,5 . 


46,50 


3 


0,75 



100,00 Mr. Tennant. 

Many statues of Gtecian Workmanship are made 
of Dolomite ; of which there are no known quarries 
ift Italy : many bf the relics of ancifent ^tatuafy at 
Ifeome afe however (f( Dolomite, and henee th*»s* 
htB sut)|)06ed to hav6 bfeen brought froth Greec*. 

Btecdkted M^rbk^ &t Breccia, 
The origm of the tbtm Breccia, ateotdifng w Winkel- 
iAan, a «iot kmmiy but is said by Metia^ to hi 

VOL. I. c 
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derived from the German word brecken, signifying to 
break ; and ttie term is certainly applied to marbles 
composed of fragments of various forms : these are in 
general variegated in their colour. 

A marble much used in this country at the beginning 
of the last century, for the purposes of ornamental 
masonry, is a Breccia, the fragments of which are of 
the generalcharacter of primitive marble, but varying 
in their colours ; being partly white, and partly brown 
and red : the connecting medium is for the most part 
a calcareous carbonate of a brownish red colour. The 
fragments are sometimes angular, sometimes more or 
less rounded ; often very distinct from the substance by 
which they are cemented, but sometimes so confiised 
with it as to occasion a difficulty in ascertaining the 
brecciated character of th^ marble. 

The saloon at Blenheim, some of the lialls and 
altar pieces in Oxford, and also many of the churches 
in London, are ornamented with a Breccia of this 
kind. 

Brocatdh. 

This marble is met with in Spain and in Italy: 
the Spanish Brocatello, the most valuable, is found 
at Tortosa in Catalonia : it is a Breccia of small ' 
fragments closely cemented together ; the predomi- 
natinff colour a eolden vellow. The name of this 
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*' [sc*. marmor] in modum panniaureif appellatur Bro 
"catello*." 

« 

Vert Antique. 

The epithet Antiqm is applied to those marbles 
M'hich arc known only from their remains in ancient 
sculpture ; their quarries no longer existing. 

We may collect from the writings of the ancients, 
that the simple agreement in colour often determined 
the application of the same name to substances in 
other respects very diiferent : hence the difficulty of 
ascertaining the distinctive characters of the present 
marble. 

Pliny mentions the custom of covering ornamental 
buildings with thin slabs of such marbles as were scarce ; 
and traces of this custom still remain in Italy, and 
in many of the ancient buildings of Constantinople. 
That the vert antique was rare, and held in great 
esteem, and Jhat the quarries were soon exhausted,, 
may be collected from various authorities : we may 
therefor^ suppose that its characters are different 
from the characters of those substances, which, though 
called vert antique, are of common occurrence ; such 
as green porphyry, serpentine marble, and serpentine; 
and that the remains of it will not only be seldom 
met with, but will bear marks of the original rarity of 
the substance. These characters agree with some 
' small slabs of marble which I have received from 

* ffWfcr. i. 137. 
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profi^aiional architects aa specimena of the ytvt uii^ 
tique : and to this kind of marble therefore I would 
apply the term. The specimens alluded to are very 
thin slabs, one side only of ^ hich is polished ; which 
3e6aia to shew that the marble was used for the 
pAjirpone of giving a superficial covering to a less 
valuable material, and was not therefore itself coni-^ 
Qion. Saussure says, that at a little distance from the 
city of Aoste, the great road to Italy passes under a 
triumphal arctv which is built of a coarse ston?> and 
was anciently faced with marble. 

Tbe specimens above mentioned differ eatirely in 
their characters from those other substances which 
iKe occasionally called vert antique ; and they are of 
much rarer occurrence ia cabinets. They appear to 
be j>arts of an iaegular Breccia, consisting of fra^ 
];nents. of dark grey compact limestone, black argilli^ 
ceous 9chistu3, and white granular marble, imbedded 
ij^ 9> species of serpentine ; which here and there i» 
of a uniformly green colour, and a considerabte de- 
gree pf transparency, very closely resembling Jade, 
QT compact Talc. 

Tlie fragments of white marble are very singularly 
Iring^d as it were with a green substance, which> 
{NTOceeding in the form of dose parallel fibres from 
every part of the edge, penetrates into each fragment 
tp t^ extent of about the tenth of an inch. 

This appearance is of difiicult explanati(xi ; because 
it seems that the penetration, being so regular and ac- 
commodated to the outline of the firagment, must 
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h%vQ Uk^n pkce sub^quently to the formation of 

Tbe situi^tioQ of the quarries of genuine i^ert wr 
tiquo is not well adcertamed : perhaps Pliny may 
alilude to it in the following observation: ^* pretiosia* 
" simi qusedam generis [sc\ marmora] sicuti Laeed?^ 
** ithonium viride *." Winkebnaxi says, b^t without 
giving hb antbority, that it was quaniecl in the pro* 
montory of Tsenarium. 

Pieces of colunHis, coroices, &c. of vert antique 
MO dug np in varioas parts of Italy ; and naany of the 
]»03qnea of Coi^taxitiaQpte are ornament^ witb it ; 
tbe^Q mosquea being the venaains of 9»eient templea ; 
hM no stat»e made of this oiavble has yet heeamieA witbi. 

Rouge Antique. 

In the Oxford coUectioo there is a small pilla^? of 
red marble, called Rouge Antiqjue, of a very fine 
polish and close earthy texture : the colouring matter 
is nearly destroyed by the application of a red heat, 
but is deposited during solution in muriajtji^ acid : the 
«i|bsjtance o{ this marble does not burn to a gOiod 

In th^ same collection is^ an unpolished fragment^ 
Qajled aj30 Rouge Antique, in texture resembling a 
fy)^ gained; sandstone : this bums to a better lime 
than the preceding : the colouring matter of this also 
is neaidy destroyed . by hcaXj and deposited during 
solution in muriatic acid; the deposition consisting o£ 

« Nat. BkPtb Ub. xx« 
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gritty particles. I have seen a small bust of red mar-' 
ble exactly corresponding in its characters with the 
last mentioned specimen : it was brought into England 
some years since from Aleppo ; and as the workman- 
ship is old it may perhaps be a genuine specimen of 
rouge antique. 

Of this , marble there is no known quarry : pieces 
of it arq dug up in Italy, though very rarely- 

Black Marble. 

Thoroughly black marbles are very uncommon. 
They ate of a uniform compact earthy texture : their 
colouring matter is in a great measure volatile, or 
capable of being volatilized by the process of calci- 
nation ; and hence, especially as they contain Uttle or 
no iron, they give a very white lime. 

The substance known to artists by the name of 
Nero Antico is a black marble. / 

Black and White Marble. 

The term is here intended to express, not the 
common black-veined marble, but that variety of 
marble which to artists is known by the name of Nero 
e Bianco Antico. This consists of fragments, partly 
of perfectly white, and partly of perfectly black mar- 
ble ; the beauty depending on the intensity and uni- 
formity of the separate colours. 

A specimen of this marble in the Oxford collection 
is curious in a geological point of view : it consists of 
very irregular fragments, the shivered state of which 
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appears to have been tlie effect of a great degree of 
violence ; while the fineness of their edges seems to 
shew, that they have scarcely been moved from the 
situation where that force was applied : and yet from 
the difference of their colour, the fragments must, pro- 
bably, have belonged to different strata. 

Serpentine Marble. 

Brochant observes that the green marbles of Italy, 
which are in such request, are for the most part ser- 
pentines, containing small veins of calcareous car- 
bonate. In other instances the proportions of these 
constituent parts are very various. 

A marble of this kind has lately been.discovered 
in Anglesea ; the calcareous part of which is of 
the nature of Parian marble. 

Tiree Marble. 

So called from the Scottish Island of the same name. 
This is a primitive marble, of an unequally deep 
flesh colour; which by calcination becomes of a 
dirty white. It contains numerous particles of a 
dark greea substance of a sparry structure; the 
nature of which has not yet been accurately ascer- 
tained. 

Stalagmitical Marbk. 

Alabaster * of the ancients ; and sometimes oriental 
alabaster of the moderns : but the term oriental 

* For the etymology of thii term see the tkvWcle granular gypsum* 
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is 4ppli6d by jewell^s and Btatoarids tf> express 
merely the beauty er hirdi^ss, uot the ntli^ 
situation of aay substance* 

This ¥fhen polished may be known by the distinct 
iBtppeaitince of a stratified structure. The colour and 
direction of the strata or bahds are various, and have 
been determined by local circumstances and the ac- 
cidental admixture of vegetable or metallic matter 
that has been deposited together with the ealcareous. 

Some of the remains of ancient sctilptiire are of 
this marble. Where the strata were all bf the same 
colour, and white, it seems to have been called simply, 
alabaster; where of different colours, alabaster onylt. 

The alabaster of the present day is a gypsum or 
sulphate of lime. 

Shell Marble. 

Some marbles consist in appearance almost entirely 
of shells ; but the body of each shell is in general 
filled with compact earthy calcareous carbonate; 
Sometimes with reddish brown calcareous spar: this 
observation holds particularly with respect to Purbeck 
marble^ which is made up of numerous shells of the 
variety called Cornu Ammonis. 

LumacheUa. 

This marble, i^hich forms the rbof of a lead mine at 
Bleyberg in Carinthiai is a compact earthy calcafedUs 
carbonate of a brown colo^r^ containing a grtet pro- 
portion of clay, and numerous fragments of small 
shells ; many o{ them turbinated. The surfaces of 
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these fragments wheti peflished Reflect the rays of light 
in such a manner as to present a kind of iridescent 
appearance, which is very vivid) and sieeois to proceed 
from their interior : the predominating colour in thi» 
iridescence is a deep orange r^d, and has given rise 
to the terms Lumachella and Fire-marble. 

Florentine Marble. 

This is a remarkably compact carbonate of lime, 
containing a great proportion of clay : its polished 
Surface exhibits the appearance of rocks ot ruined 
buildings, of a feddish brown colour : the ground of 
the marble is a light drab colour. The colour of the 
figured part is owing to Manganese *. 

Cotiam Marble. 

The base of this marble is of the same nature with 
the Florentine ; but the figured part presents a differ- 
ent appearance both in colour and distribution ; the 
colouring matter is nearly black, and disposed in an 
inregulafly arborescent form, ft is met \f ith near 
firistol. 

* Vid. the article Calcareous Flagstont. 
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LlMMtTOSKS. 

Chalk. 
Creta cohxrens, tolida, of Wallerius. 
Specific gravity 2,3. 

Lame 53 

Carbonic Acid . . 42 

Silez and Alumme . fi 

Water 8 

]00£»-». 

The word creta, though applied by Wallerius aod 
others to chalk, is generally used by the ewiy natu- 
ralists to express day : " proderit sabulosis locis 
" cretam ingerere; cretosis ac nimium densis, sabn- 
" lum * :" where, as sabulum certainly means sand, it 
)S nearly evident, from the reciprocal use of the sub- 
stances mentioned compared with the opposite proper- 
ties of sand and clay, that creta signifies the latter. 
" Lateres dod sunt e sabuloso, neque arenoso, mul- 
" toque minus calculosoducendi solo; sed e cretoso'\." 

Again, it may be observed with respect to the 
following line, 

" HiDc huinileDi Mjconen, crttoiaque mra Ctmoli*," 
that the Cimolian earth is described in various pas- 
sages of Fliny &c. under characters peculiar to clay. 

There are two passages in which creta seems to b« 
applicable to chalk : one in Horace ; 

* Colninell. p. 73. 

t Plin. Nab Hiit. Ed. Brot. toI. tL p. 174. 

X Ofid- Metam. lib. tU. 
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•*' cretd an carbone notandi *." 



the other in Pliny ; " Almcreta argentaria appellator, 
" nitorem argento reddens f : " this being a common 
use of chalk at the present day. 

Chalk differs not materially in its analysis from 
common limestone and marble. In the mass it is 
distinctly and regularly stratified ; and it seems worthy 
of observation, that although the declivity of chalk 
hills is often very considerable, the direction of the 
strata, in England at least, is almost if not always 
nearly parallel with the horizon. The strata of most 
other substances are met with of various degrees of 
inclination; which many suppose to have been ef- 
fected by an elevating or depressing force, that acted 
subsequently to their deposition ; the tenacity of the 
strata having been sufficient to preserve ttieir rdative 
situations to each other. From the want of such 
tenacity, were the chalk strata completely broken up 
and shivered, wherever the supposed force was ap-* 
plied? and does this account for the original parallelism 
of those portions of the strata that remain ^ ? 

Chalk contains no metallic ore of any value ; none 
indeed of any kind with the exception of occasional 
nodules of iron pyrites and ochre : but it contains in 
great abundance thin beds or seams of flint, lying in 
a direction parallel with the strata, and at various dis« 
tances from each other. 

• Horat. Sat. iU. lib. 2. 

+ Plin. Nat. Hist Ed, Brot. toI. ti. p, 184. 

jiVid. the article F/fii^ 
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The organic remains of chfalk, which arfi not nu- 
merousy are principally of testaceous animals: the 
iiubstance of them is almost alwuys siliceous* Va- 
rieties of the Echinus s^re niQSt common. 

C\iR\\i when well burnt makes as good lime, ac* 
cording to Smeaton, as the hardest niarble. The 
harder kinds of chalk are usexl in building. In the 
preparation qf whiting, chalk is poui^ed and diffused 
through water; and the finer paxt of the sediment is then 
dried : by this means the siliceous particles are sepa* 
rated ; which^ by their hardness^ would scratch the 
surface of metallic and other substences, in the 
polisbi^g of w)iich whiting is employed. . 

Chfilk strata are very frequent in the south eastern 
parts of Epglandii and are continued in the same direc-;- 
tig^ through great part of France ; tliou^, accwding to 
Delametherie, the strata of Dover ajnd Calais are not 
precisely qf the same nature. They occur also in 
Galliqia ; in soqrie of the isla^d^ of the Baltic ; and in 
Poland^ 

Buth Stone, 

Specific gravity 2i5. 

This stone is composed of very minute aad nearly 
spherical shells, either simply aggregated or not very 
firmly cemented together. It is much used in masonry 
on account of the ease with which it yields to the 
chisel ; and fi^om this circumstance it is technically 
denominated a free-stone : for the sake of greater ac- 
curacy it is sometimes called a calcareous, firee-stone ; 
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i^r many siliceous stones, from the same property 
<tf. being easily worked, are also called free-stones. 
This stone effervesces very rapidly when thrown 
into muriatic acid; giving out a faint smell like 
spermaceti, and leaving scarcely any residuum : upon 
^e addition of prussiate of potash a bluish white 
precipitate is deposited. A similar smell and pre- 
cipitate may be observed in many limestones that are 
principally made up of shells. 

Portland Stone. 

w 

This stone very much resembles Bath stone ; but, 
1^ far as I have had an opportunity of observing, it 
contains many flattened portions of shells, whereas 
the particles of Bath stone are- ail nearly spherical. 

Westminster bridge is built of Portland stone, and 
tbci King's docks in Plymouth were originally coated 
with it. Mr. Smeaton having observed that in the 
Ifi^tter instance the stone, althou^ the construction 
had been recently made, was perforated in numerous 
places by small shell-fish of the tribe of the Pholas, 
which easily make their way through this stone on 
account of its softness, was induced to use a harder 
kind of stone in constructing the foundation of the 
^dy^tone lighthouse. 

Stone of thb nature is vei*y conunon in every part 
of tl^ world. The base of the plains to the south of 
Pari^ id of this kind : there are abundant quarries of 
it in the neighbourhood of Caen in Normandy ; and 
it^was frequently imported from thence into England 
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in the first centuries after the conquest Westminster 
abbey is built partly of Caen, partly of Portland stone. . 
According to Horneman tbe building at Siwab, the 
Oasis of Ammon, is a calcareous free-stone standing 
on a rock of the same nature, and containing petri- 
&ctions of shells and small marine animals, firowne 
describes the same stone as being full of marine re- 
mains: as also the stone of which the great Pyramids 
of Giza are built; and tbe rock on which they stand. 
Pallas speaks of the hills in the neighbourhood of 
the Volga as being in general calcareous with marine 
remains. Forster describes the stone of the country 
near Benares as very like Portland stone; but closer 
grained, and deeper coloured. 

As this stone is so generally met with, and is so easily- 
worked, it is no matter of surprise that it has been 
in all ages and countries so commonly employed for 
the purposes of masonry and coarse statuary : and 
hence the similarity of character in tlie stone of 
most of the remains of ancient buildings, Sec. 

Limestones of this kind are oAen comparatively 
soh when first taken out of tbe quarry ; and harden 
by exposure to air; probably in consequence of 
the evaporation of tlie moisture contained in them. 
Stone of this kind is, though often very indistinctly, 
of a laminated structure ; and when used in building 
ought to be placed so, that the laminie may have 
the same' parallelism with the horizon which they 
had in tbe quarry: otherwise it crumbles and peels 

'off', of which thfTR ftrf> irianv inotftnrfts in thf> nnhllri 
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buildings of Oxford. The effect is perhaps to be ex- 
plained in the following manner : in general the laminfle 
of this stone^ in its natural position, are parallel or 
nearly so with the horizon ; arid press therefore per- 
pendicularly on each other : but if in building they 
are placed so as to be vertical to the horizon, their 
mutual support is in a great measure destroyed ; and 
the moisture of t^ie atmosphere &c. then penetrating, 
swells the substance of the exterior laminae, which give 
way in the direction where there is least resistance; 
namely, towards the surface exposed to the air : and 
thus the beauty and strength of the. building are im- 
paired. If that moisture congeals, as in frosty weather 
it sometimes will, the expansion is greater, and the 
efiect conseqiiently more remarkable. It must how- 
ever be added, that cylindrical columns of this stone 
sometimes undergo concentric disintegration, which 
cannot well be explained on the above principle. 

Magnesian Limestone. 

This is a variety of calcareous free-stone, remark- 
able for containing a considerable proportion of 
magnesia. Limestones of this kind, if used after calci- 
nation as manures, are very injurious to the process 
pf vegetation : and this property has been ascertained 
to depend on the presence of the magnesia contained 
in them. 

The limestone of parts of Derbyshire, Notting- 

* hamshire, and Yorkshire is of tliis kind. At Matlock 

flie limestone of the rocks on the side of the river 
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where the houses are built, is calcareb-itoagQesian ; aH 
the other, simply calcareous. 

York minster and Westminster hall are built of 
magnesian lime-stone ; of which the following analyses 
were made by Mr. Tennant 



Stone of York Minster. 

Carbonic acid . • 47,00 

lime • • • . 53,^4 

Magnesia • • • 19>36 

Iron and clay . • 0,40 



Stone of fVestminsief Hall. 
Carbonic acid • • 47^ IS 

Magnesia ... 17,76 
Iron and clay • • 1,60 



lOOfiO II 100,00 

Mr. Tennant considers this variety of limestone as 
an impure and coarse Dolomite ; to M'^hich it bears 
the same relation that Portland stone does to Parian 
marble. 

The proportions of lime and magnesia, contained in 
tliis stone after it has been calcined, are three fifths of 
the former and two fifths of the latter. 
* Magnesian limestones seldom contain many shells. 

Calcareous Ttifa. 

Tophus Cakareus. The terms tufa and tophus, 
apparently derived from the verb ru^m, in their ori- 
ginal application are appropriate to volcanic pro« 
ductions ; especially to such as are c^ a spongy 
or porous texture. 

Calcareous tufa appears to be a porous limestone, 
bearing the impression of reeds^ and grass w moss; 
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«l(l«oiit8iBing'4caid nOli sb^b, and varicfQs m^^t^ff^^^ 
Dokmucu iipf)iie9 the tertn lufc^: 'to.^^ eg^^rs^ 

breccia that has been formed under wajj^^^: ft 
mixture of tlie slime and mud of rivers with frag- 
ments ejected from volcanoes. - 






TvMWTtiniy or Tc^rtino^ . 

These ternj^ «ce prolwWy deriy^ frQ» tfi9 WQr4 
3Rfi«i*i»»* ^- fof Vitn«viu9 9pe.ak» 0f $i^xa, T^burtjiia ; 
and tbatrth^ Lap«9 TibyrtiaMa wc^ 9i cal^fM^^pufi 
earbcmalte afxpoars from a pa4$t^ of PaU^^lQs^' ^ 
which it i» dcMTibed as cs^abl^ of bepy^ bwmt tft 
quick-lime'*, , . 

WioJkeknan caU» TraMertioo ik Stftny «)incr^i9p ftC 
a afKuigjr nature; and $ay9 th^tt it i$ p^fi;icv4ArJ!K 
formed in the wat:0r9:^l:he A»ic> (wjlad no^vi the 
Teveroqe), wWdi h^ve n -pqtrifywg qm4ity.; Rft4 
h^n^e theae quarries are occftsipwliy r^pl^c^d l>j» 
fre»h stcmQ, in Uod^s^whichlK^hMv^ ocpa^ioijiallj 
been met^thf. t , 

St Peter's is built of Travertino. The ruins of 
Pflestum are of* the same kind of stone^ which is 
assorted by some to hftve bew orig^pally depo&JiM 
from the riT^3 llh0't flow iq tli^t ^i^ighbQurhood. 

Jtiffiestone of' «bi9 kind hpur^^m in a r«fpark- 
able degree by ^posi»pe. to air; mA U i^ not 

* Rei Rust Attctor. p. 400. 
VOL. I. E 
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Specific gravity 3,45« 

t Carbonate. of lime ..... 90 
AluQuiie, with a little Iron . . 10 

100 Kifw* 

Roe-stone is not common. 

According to Brocbant, it is somednies used^ for 
the purpose of dressing land, instead of marl. It 
is met with in considerable quantity in the province of 
Thuringia in Saxony. 

, Pisolithus or Pea-stone* 

This, like the last mentioned,, is made up of distinct 
spherical concretions ; npt of so uniform a size, but 
upon the whole much larger: many of tliem are 
nearly as largiB as,^ and do not differ much in external 
appearance from, a c^riepl pea ; whence indeed the 
name of the stone. A concentric formation may 
easily be traced by mechanical division in some of 
the larger particles; and is evident in observing 
the appearance of a transverse section of most of 
them : in which case the ilticleul^ also, round which the 
deposition has taken pkice,> may often be distinctly 
seien. Some of the concretions* are as large as a 
walnut, and contain a considerable proportion of 
Qchry clay, which gives them a reddish brown colour. 
It occurs iiv-the neighbourhood of the hot springs of 
Caiisrtsiad in Bohemia; and, according td Mr. Jameson; 
Werner's hypothesis of its formatidn is this : " Parti- 
cles of sand appear to be raised in the wat«r by means 
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under watet'; and-tMt this' ^ pfbpei^ty depended on | 
the presence of mah^nese.^-^^' ' • . . : - '. | 
Bluish grey limestone often passes into marl. ' • ' 
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' Calcarec^us olate 6t Flagstone. * 

Specific gijavjty 2^6. , 

.There is a very ^xtei^ive quarry at Stonesfield, 
near Woodstock, the. ,Uq:)estoue of which has the 
property of bemg easily separated into laminae by me: 
cbanical m^^ns; or even by the action of the atmo- 
sphere. The manner in which the effect is produged 
jn the latter instance may be understood, by a.refer-r 
^Qce to what was said respecting that superficial dis^ 
integration which t^kes place occasionally in calcare^ 
ous free-stone *t . . 

This variety of Um^stone is employed very generally 
fpr the purpose of covering the roofs of houses; 
whence it has been called Lapis tegularis. The pro* 
perty of being thus easily seplurated into laminse de- 
pends partly upon the. proportion of clay contained 
in it (for this property is in general mor€ remarkable 
m proportion to the quantity of clay contained) ; and 
partly upon the nature of its original deposition : for 
the stone of some parts of the quarry contains a 
considerable quantity of minute shells reseipbUng 
ipillet seeds ; and it seems worth observation, as' con- 
nected with the schistose property of the ston^^ that 

 Vid. p. 2J. . 
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t^t^e deposjition, of^bfllsJs.fflRre.abu!^ oa th^ 
surface than in the substance^ of f|J>e, lapiinae. . 

In soffi^ instances^ a singular) acborescwt appear- 
ance is observable on the contiguous surfaces of ad- 
joining laminiB : the colour x)f this is ^r the most 
part black; and, from some experiments that were 
made for the purpose of ascertaining its nature, ap* 
peared to be prinicipiilly manganese. The same ap- 
pearance is observable in some varieties of Florentine 
marble. Sometimes the coloiir is only superficial ; 
at others it penetrates far ihto'th^ substance of the 
stone. The explanation of the appearance is not 
obvious ; but perhaps some liquid, holding the colour- 
ing matter in solution, originally insinuated itself into 
the clefts by which the laminae are separated from 
each other, and deposited this, particle by particle ; 
by something like that continuous attitiction, if the term 
is allowable, which takes place in the freezing of 
moisture on a pane of ^ass. 
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• :•• Maris. > 

Specific gravity varies froin 1,6 to 2,4. 

If calcareous carbonates contain a sufficient pro- 
portion of clay to crumble by exposure to air^ and fall 
into a powder in water, they are then called Marls, 
The proportion of calcareous carbonate in marls 
varies from about two thirds to four fifths ; all which 
part may be separated by most of the acids ; being 
readily soluble in them: the residuum is clay; which 
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i];9elf coiji^mn^^as^aU 54^ys dq^ f^f alun^iu^ and silex. 
The several coD9ti(p^i^,pait9..9fv^rl are ip pu^.fi 
Ininute state of division as to be invisible to the 
naked eye. 

According to the propprtion of the calcareous and 
argillaceous part^,. different marls, as used in agricul- 
ture, are applicable to ^i^i^^nt soils : where tb^ cal- 
careous part 4a: comparatively, abundant, the marl is 
proportionably applicable to a clayey soil ; where 
the argillaceous part is more considerable than usual, 
to a sandy soil. 

Marls hav€^ frequei|tly a fissile structure j and in 
this cs^se may, by the eye, be confounded with the 
softer varieties of argillite or, slate, called Shale : but, 
as the former effervesce with acids, which the latter do 
not, it is very easy to ascertain the real nature of. each* 

There is a variety of schistose marl ipifjregnated N^ 

with bitumeup remarjkable for commonly containing 
the impression of fish or marine , plants : and it is 
further remarkable in this marl, that the positions of 
the fish are often very much contorted ; as. if they had 
died by a violent death. Emmerling indeed goes so 
far as to suppose that the copper pyrites, oiten 
found in marl of this kind, was. the occasion of 
their death, their substance itself being impre^iated 
with the pyritical matter. 

Sayssure mentions a curious fact respecting the 
impressions of fish met with oq a hard i^histosCi marl 
in Monte fiolca, near Verona ; namely, that the im« 

yoL. I. t 
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'' ihf^ th§ wbol^ mm^ Wa«; Migiiiaily Aiid; lOnd tint 
^' in cooling the calcareous part sQpMtted firom &e 
" rest, and afterwards crystallized *." 

The argument is, 1 tbihk, incontrovertible in the 
particular instance ; but in many instances €f the 
massive and. hrrSgi:^i*Iy shaped Ladus^ the vesns are 
fieiljiiier djapOfiCud in tibte aaooe maaner> nor ane they of 
th§aaQie colour And opacity: on theconmury ^mj 
po9eess that kind and degree of ti^axispareacy and cor 
Ipur, which is characteristic of those vaiieties of car^r 
honate of lime, that have unqu^tionably been depo^ 
piled from water, as in ^tatagmitea, &o. : and besides 
this, there are, internal tnarka of a periodical forma* 
tion of the vein, both from its stratified chiaractary 
»nd the difference of colour in tbe different eorres- 
ponding strata. 

It may be further obaervedi that the v&m aaet 
with in maris of this kind, aa alio in dark colooted 
eojumon . Umestonea, ai^ thegi^atelve^ either without 
colour ; or are coloured by matter tiiat is sokiUe m 
ifi^ater : while the colouring particles of the substance 
containing them are insoluble in water. 

Mftrl sometimes, occurs in the form. of distinct no« 
dule$^ which, in theiir natural positi^ii, resemUe peb<« 
bl(3i iml^edded in tlie aurcounding soil. These noduled 
£^^ uti^uaily hiet with in beds of marly clay ; aed are 
0.^!^ t arranged. whb'<macb i?egiilarity ; as m some 

f PJl^f, muftt. j^p. 3Q, 3*. 
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tftbe- cpOiTneR of Shot^ver hiU^ in the neighbour- 
hood ofi OxfoM. •< Pliny i^ems to > describe a no- 
dular marl of Ibis kind urn^er the name of Creta Co- 
lumbina: ^^ Glebis excitntuY lapidum modo: sole .et 
^- gelatione ita sobcitumX teaiiissimas bracteas faciat 
^^ Hasc ex saquo fertilis.f J' .He alludes to m Tariety of 
marl of 'wbieb he basi been iBpeaking. The large iiii* 
dulef in Sbdtovec hill undergo nearly the same disinte«- 
gration, by exposure tb the changes of the atmos* 
phere« 

StOtlactitic Carb(m(ite of J^irfi^. 

Water^ in penetrating through marble or limeatone 
strata, very commonly becomes impregnated in its 
passage with particles of the calcareous carbonate; 
which it subdeqttently dbposits, eithor by simple ex* 
posutre to air, jot ,upon the surface of extraneous 
bodies with which it cornea into contact: in thi^ first 
iostaoGe givii^ rise to those formations caUed Sta* 
laQtitea^ &c. ; in the list, those earthy incrustatiaQS 
commonly called Petri&ctions* 

The most familiar instance of the deposition of 
calcareous matter fh>m water is that, which takes 
place on the inner surfaoe of veasela employed tb? 
the purpose of boiling water impregnated with cal- 
careous carboaate : it is called by Walterius, Tophus 
Calcareus lebetuai ^ the term^topbus ari^kag ftom^ itp 

* Nat. Hist. Kb. iw. 
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resemblance, in lightness of texture, to real tophi or 
•Tolca-nic productions. A similar deposition takes 
place at a common temperature, upon the sur&ce 
of tubes and reservoirs conducting and holding the 
same kind of water. The incrustation separated from 
the sides of Carfax conduit, in Oxford, (at the time 
of its removal, about twenty-five ^ears since) was 
nearly an inch in thickness ; and of a distinctly sparry 
structure. There is, in the Oxford collection, part of 
a wooden duct that served to convey the water from 
this conduit : the transverse section of it is of a square 
fornt; and it is worthy of observation that the calca- 
reous incrustation, which is of a stratified appearance, 
is of equal thickness on every one of the four sur- 
faces: by which it appears, that a deposition of 
this kind is Hot merely mechanical ; nor does it ne- 
cessarily follow, as some have argued, that such de- 
positions accumulate according to the law of gravity : 
and hence there is no difficulty in supposing, that ver- 
tically situated veins may have been sometimes 
formed by lateral and successive depositions *. 

Agaric Mineral. 

Cretajarinacea, spongiosa ; of Wallerius. 

Lait de Montagne ; firom its white appearance, whil« 

oozing firom the clefts of mountains. 
Lac LufUB ; firom a similar appearance with the 



* Yid. ih% article Ludus HelmontiL 
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foregoing, which occurs in a particular catw in 
Phrygia : thi^ cave, according to the traditSoh of 
the neighbourhood, having been formerly fre- 
quented by Diana. 
This is a stalactitic deposition of carbonate. of 
lime, frequently met with in the cleffts of calcareous 
strata, particularly such as are of a porous texture; 
in some instances it adherer to the sides of the cleff 
with the resemblance of a fungus (agaricum) : and 
hence its name. 

The appearance that gave rise to thfe term Lad 
Xuna3 is often observable in that bed of gravel which 
is situated on the north side of Oxford, between the 
Isis and the Cherwell : and is explained by thie nature 
of the gravel which contains a considerable proportion 
of broken shells : whence also the petrifying naturer 
of the brooks that issue from this stratum *.' 

Agaric mineral is sometimes confounded with a va- 
riety of clay ; but may be easily distinguished by meana 
of its ready solubility in diluted nitric or muriatic acid, 
which scarcely acts on the latter substance. 

It is very common in Switzerland, M^here it is 
much used for the purpose of whitening the fronts of 
houses. 

The limestone of that part of Oxfordshire round 
Chipping-Norton, and the adjacent towns, very com- 
monly undergoes an alteration which converts it inta 
the state of Agaric Mineral. In some notes of ex* 

 '• * 

* Yid. the article OsUocolla. 



StaMtitic Incrusttttioh^. 

It tv^atef- impregriatea ^Vith calcareous matter re- 
ifi^-ins long in contact with extraneous substances, 
nh fear thy incrustation takes place, that soort excludes 
the incfusted substance from view; which thus, in 
common krigilage, is sd,id to be petrified : the shape, 
that i§, fenriaining the same; but the substance in 
appearance converted into stone. In this manner 
are formed the well known petrifactions of birds^ 
nests, moss, leaves, &c. If the process be carried 
bn for a sufficient lengUi of tlhie, and the incnisled 
body be of a perishable nature^ as in the cafee of ve* 
getable matter, the whole of tiiis is retrioved by ph^ 
dual decay, and the mmaiiiing mass is entirely earthy t 
but its form, and tlie fcirtumitances oi its situatiott^ 
will generally terve to shew its ori^n. 

, The ivacm springs of St. Philippe in Tuscany cdn-4 
tain a great proportion of calcareous mattet, which 
they deposit so coiiipa6tly round substances imttiersi^d 
in them as to be employed for the purpose of obtaitlifrg 
casts, and models &c. With this View tiloJtow mouldi^ 
beiiig suspended in the water, th6 earthy particles at^ 
deposited in them ; and the deposition^ ^hen rettibted 
ffom the tnould, preserved the fc^tact impressioti of it. 
Tfajese iticruBtatiotts ar6 very delicately^ but vfeijr 
firmly comfmcted ; a»d of & ivhiteti^Ss equal to t!i*,t 
ef Cari^ara miirble* It is sftid thstt thfei'e ftre sf)rirtgs of 
the same kind near Guanca-Velica in Peru; and 
that many vases and i^tatties &:c. are placed in the 

TOL, I, G 
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Church of Lima, which have been formed from such 
depositions as those of St. Philippe. In a similar 
manner (as Kircher relates in his Mundus Subter- 
raneus *), the inhabitants of the neighbourhood of 
Tolfa incrust wooden models of crucifixes and candle- 
sticks with crystals of alum, by keeping them im- 
mersed for some time in a solution of that salt; 
and with these adorn their altars. 

Osteocolla. 

The substance so called by the earlier mineralogical 
writers, from its resemblance to a mass of agglutinated 
bones, is nothing more than a calcareous deposition 
that has taken place round small branches and twigs 
of trees. In many instances the vegetable substance 
has been removed, and its place supplied by the de- 
position of fresh earthy matter: seldom however 
entirely ; for in making a transverse section of any of 
the branches of such a mass, there may be generally 
observed the trace of a longitudinal cylindrical cavity ; 
which shews that the deposition originally took place 
on something that has been subsequently removed. 

The incipient stage of the process just described 
may be seen in some of the springs of Shotover hill, 
near Oxford : and in many of the small brooks which 
run into the Cherwell on the north side of that city. 
The dead leaves &c. found in the bottom of these 

 Vol. i. p. 335. 
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brooks being generally covered with a thin earthy 
incrustation, which readily peels off. 

Stalactite. 

The term stalactite is applied particularly, to those 
calcareous concretions which are formed on the roofe 
of natural caverns ; and. which resemble in their shape 
the common icicle. 

- The matter of the stalactite, • as has been already 
stated, is. conveyed by water that has penetrated the 
contiguous strata ; and in its deposition assumes va- 
rious appearanoes according to accidental circum- 
stances. 

If the water oozes- through very slowly, some 
time elapses before a drop is formed of sufficient size 
to fall by its own weight ; and, in this interval, some^ 
of the calcareous particles are separated from the 
water, and adhere to the roof. In this manner sue* 
cessive particles are separated and attached to each 
other, until a stalactite is formed. 

When the formation is rapid, the texture is com- 
paratively loose, and of an earthy appearance ; and 
this is particularly the case with those stalactites that 
are formed from recently constructed arched buildings, 
as bridges, or cellars ; where the stalactite is made up 
of thin concentric cylinders, hke a roll of fine cinna- 
mon. ' In other instances the substance is completely 
sparry : and, often, very closely resembles the trans- 
parent part of the quill of a bird's wing ; and not 
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unfr^quentlj ter^niiMitea in a .sph?ri(5»l assemblage <tf^ 
small pointed crystal. 

Flos Ferris 

The form of this is irregulariy coralloM. It is met 
with at 3ohemnitz in Stiria in the clefts of sparry 
iron ore ; from which circumstanoe, and the delicacy 
of its general appearance, it lias received the above 
appellation : but it contains no ircm. Some sup- 
pose it to bo a stalactitic carbonate of lime. Count 
Boumon has conjectured that its form is the effect 
cA sublimation ; the direction c^ the coralWd 
branches being too wavy and uncertain to have 
proceeded from stalactitic deposition. A tranverse 
section of this substance shews a delicate instance of 
a fibrous radiated texture : the branches are often 
of a ailky lustre extmially, owing to an aggregation 
of very minute crystals, superficially inveBting them. 

Stalagmite. 

If the percolation of water containin;; caleareoua 
particles is too rapwd to allow time for the forma- 
tion of a stalactite, the earthy matter is deposited 
from it after it has fallen frdm the roof upon the floor 
of the cavem; and in this case the deposition is 
called a stalagmite : a -verbal distinction adopted 



stage qf Iheir formation^ of a mamiUitry ghape : 
by gradyal ^c^»ul$^iQn th^y b^QQme conical. 

In some instances ttie separation of the calcareous 
matter takes place both at the roof and on the floor 
of the cavern ; and, in the course of time the sub- 
stance of each deposition increasing, they both meet; 
and fprnjL ap irregular but continued pillar. Local 
circumstances, and the dQ^e^. of celerity with which 
the deposition takeji place, vary the appearance of 
the effect produced ; and hence those grotesque ac- 
cuinulatioii^ wbicb have been described as represent- 
ing the fornix of various animate and inanimate sub- 
stances ; as the fancied figures of lions &c., in some 
of tbo caverns near Buxton, and in other parts of 
Perby^ire. In the quarries of the island of Antiparoa 
tlie^ depositions haVe been carried to a great extent : 
an account of the fantastic shapes of which is given in 
e^ttravagant terms in a letter written to Kircher, in- 
serted in his Mundus Subtferraneus *. A passage in 
Pliny is applicable to this part of the subject : ** In- 
" ter plurima alia Italias miracula, ipsa marmora in 
^* lapicidinis crescere auctor est Papirius Fabianus, 
^' naJturtB rerum peritissimus : exemptores quoque af- 
'* firmant complcri sponte ilia montium ulcera f.'* 
The latter circumstance is often affirmed of the quar- 
ries of Antiparos. 

 Vol. I. p. 193—130. 
f Nat. Hist. lib. xxxti. 
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It has been already s6id * that stalagmitical 
depositions constituted the felabast^ of » the an- 

cientSi 

» 

Greenish ichite Stalagmite of Derbyshire. 

Specific gravity 3,1. 

In making some experiments to ascertain the na- 
ture of the colouring matter of this stalagmite, I 
found that it contained a considerable proportion 
of oxyd of zinc : and I have reason to think that not 
only the perfectly white, but also the green part owes 
its colour purely to this oxyd. I did not ascertain 
tiie exact proportion of the metallic oxyd ; biit it ap- 
peared to be considerable ; as might indeed be sup- 
posed from the specific gravity of the mineral : this 
being much greater than in the case of calcareous 
stalagmites in general. 

Observations on Stalactites, ^c. 

In the generality of instances these depositions are 
of a light brown cdlour, and opaque ; or of a dirty 
straw colour, with some degree of transparency: the 
colour is probably owing to the presence of vegetable 
matter dissolved by the water in its passage through 
the soil. In other respects stalactitic carbonate of 
lime is purer than that of the strata from whence it is 
derived ; the water not readily dissolving other ear- 
thy or any of the metallic matter contained in them. 

 Vid. p. i«. 
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jVIr, Coxe, during his travds throiigh . Europe, ne- 
ver tailed to observe that calcareous depositions 
abounded in all those diatricts wheare the disease 
called Goitres was prevalent, Pallas mentions the 
coincidence of this disease, and of springs impregnat- 
ed with calcareous carbonate on the banks of the 
Volga : the same coincidence is well known in Der- 
byshire ; and is met with frequently in Oxfordshire. 
It has often been observed in Sumatra; in which last 
place at lepst the origin of the disease cannot be re* 
ferred, as it often is, to the custom of drinking snow 
water. A paper however, written by Dr. Re^ve, 
in the Philosophical Transactions for 1 808, contro- 
verts the truth of the supposition, that this disease 
arises from the use of water impregnated with cal- 
carepus carbonat?. 



« 1 1 



. General ohser'cations on Calcareous Strata. 

Saussure says it is a general observation, though 
subject to some exceptions, that in the great chains 
of mountains the e:^terior ridges are calcir eous : 
and that secopdary limestones, containing or made 
up of shells, are almost always covered with sand- 
stone, and breccias of various kinds. It has been 
already said, that of calcareous strata in general,- 
those which are cs^lled Primitive have the lowest rela- 
tive situation. Calcareous frie^-stones and marls on 
the other hand are placed nearest the surface ; and 
are supposed in consequence to have been, the last 
deposited. 
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Willi rtfeptct to the organic retntuns met with in 
jtecondary carbonate of lime, it hds been observed, 
that their form appears In general to haft been vrdl 
preserved : and this not only in the ea^ Of hard, but of 
soft and perishable substances ; whereaS lltosc orga* 
uic remains that occur In clay are in general more of 
less flattened. This circumsttuice is etiriotis^ because 
in reasoning €rom the different cllfitbCtei'S of the strd^ 
ta, one should have supposed that the pressure of the 
latter would have been much less than of the Ibf^ 
fuer ; and the form of the contained substances con'' 
sequeiitly less altered. 

Calcareous strata are often remarkably contorted, 
and in some instances appear even to have been eie- 
vated, and thrown bock upon themselves. In all these 
contortions, hottever, tliey preserve their mutual 
parallelism. 

The hardest and most ct)mp&t:t carbonates produce 
the best lime : and in all instances the lime is 
better, if the stone has been tialcined soon after its 
rempvai from tlie qoafry : Ihig eflf^cf seehis to depend 
on the moisture remaining in it ; for when limestone 
that is to be calcmed is very dry, it is customary to 
sprinkle it with water just before it is put into the 
kiln. 



LIM£. 



4d 



may be driv«n off by heat simply : the carbon can 
only be driven off by the joint action of heat and 
air ; and hence lifiiestones containing it, when calcined 
in ctese vessela, ftever give a perfectly white lime. 



Satin Spar, 

Ijtafe .... 
Carbonic Aeid 



50,8 
47,6 

« III 

98,4 Mr. Fepyi. 



This stibdtaiice when polished has that kind of 
Justte which belongs particularly to satin : and seems 
to derive this from its fibfous structure, joined with a 
certain degree of transparency in the separate fibrei^. 
The structure of it is remai'kable from an appearance 
of stratification in a direction at right angles to that 
of the fibres : but, according to Mr. Gregory Watt, 
this is common to substances in general of a fibrous 
aiid radidted structure. 

There is a specimen in the Oxford cbllection con- 
sisting of several tabular pieces of fibrous carbonate 
of lime applied irregularly to each oth^r : tlie fibrous 
appeamfice is nefarly as delicate as tliat of the safih 
spar, but the structure is not so cofnpact, and the 
^ubstanee is completely opaque. 

There is another specimen in the same coUec- 
tix^n, Sftid to hate been fofund in the Neighbourhood of 
Bath, of a dirty brown colour; the structutie of which 
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is so loose that each fibFe may be readily detached 
from the mass, and thei) easily crumbles between the 
fingers in a tmnsverse direction to its length. The 
same transverse separation takes place also in the 
mass, giving the appearance of steps. These ob- 
servations are merely made with a reference to the 
apparently similar, though more compact structure, 
in the satin «par ; under the idea that with respect 
to their original formation the two last mentioned 
varieties may be connected with that substance. 

The satin spar of Cumberland occursjin a rock of 
argillaceous schistus : the substance of the spar is in- 
tersected, at right angles to the fibres, by yellowish 
green veins of iron pyrites. 

Satin spar occurs also in Derbyshire, according to 
Mr. Jameson. 

Crystallized Carbonate of Lime. 

Calcareous Spar; as commonly denominated in this 
country. 

The primitive form of crystallized carbonate of lime 
is a rhombic parallelepiped : and if any of its varieties 
be broken, by a force applied however indiscriminately 
as to its direction, the fragments will always be rhom- 
boidal : and although the dimensions of the corres- 
ponding sides may differ in difibrent instances^ th« 
angles will invariably be the same. -"• 
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All the transparent varieties of calcareous spar 
have a double refracting power. 

Many calcareous spars are partially transparent : 
the opaque parts are often milk white ; and I have 
found in several instances, that these parts contain 
oxyd of zinc : in which they resemble the greenish 
white stalagmite of Derbyshire *• 

The specific gravity of calcareous spars is about 
2,7. They do not effervesce with acids so violently 
as other forms of carbonate of lime ; probably on 
account of Iheir greater density. If they are trans- 
parent, there is scarcely any deposition during their 
solution. 

Primitive Calcareous Spar. 

The form of this, is a parallelepiped ; the sides of 
which are similar and equal rhombs, with angles 
of lOl'^SCfjandTS^ SO. 

Primitive crystals of carbonate of lime are not 

often met with ; but rhomboidal fragments of secon- 

\ dary crystals are frequently mistaken for them. The 

surfaces of the primitive crystal are sometimes 

J^ convex. 

Secondary rhomboidal crystals occur; which are 
9iore or less obtuse than the primitive : one variety 
is nearly cubic. * 

t • • Vid. p. 4tf. 



58 EARTHY SUBSTANCES. 

Iceland Spar. 

Iceland Crystal ; from the place whence it comei. 
Double refracting Spar; from the property de- 
scribed above *• 

Specimens of this» which is not a natural variety of 

calcareous spar, are transparent, of a rhOmbQidal 

forna, and shew very dintinctty the effect of the 

double refracting power : they are commonly said to 

be fragnient3 of double six-sided pyriwidal crjf^^diH 

which are met with on the western coast of lodttod. 

The iridescent appearance frequently ol>serYM]4e 

in the interior of Iceland spar arises merqly frOfn 

the refraction of rays of light, occasioned by the 

splitting of the laminae of this substance. The same 

effect may o^rise from a similar cause in any fra^ent 

of a transparent variety of calcareous spar. 

Dog-tooth Calcareous Spar. 
Ckaux Carb^natie M^astatique ; of Hatiy. 

This variety^ which is very common in Derbyshire, 
has a dodecahedral form ; the outliDe of each sur- 
face being a scalene triangle. Its appearance, upon 
the whole, represeots a double six-sided pyramid: 
but insulated crystals are not often m^ with; aadi 
in general, when the crystals are grouped^, one only 



* Vid. p. 51. 
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of the pyramidp i« seen* The form of this, the apex 
being very acute, has given rise to the epithet Dog- 
tooth. Bergman obtained tfie primitive form from 
this variety by mechanical division. 

In this crystal there is a correspondence of par- 
ticular angles, and the degree of inclination of parti-* 
cular faces, with the primitive crystal : and hence the 
epithet mitastutigm. '' Ces deux propri^t6s produi-- 
'^ sent une esp^e de mStastasey ou de transport dea 
'^ angles du noyau sur le oistal secondare, ce qui a 
*^ dcHin^ naissance au mot mSta^tatiqtie *." 

Id the Ecton copper mine, situated on the borders 
of D^^rbyshire and Staffordshire, very remarkable 
specimens of a variety of the dog-tooth crystallization 
occurred some years since : they are transparent, and 
of a greenish brown colour ; and contain within them 
numerous minute crystals of copper pyrites, some-* 
times of a briglit yellow colour, sometimes beautifully 
iridescent. These specimens occur very commonly 
in mineralo^cal cabinets* 

Many specimens of the stalactitical iron ore of 
Gloucestershire are studded with small dog-tooth 
crystals of calcareous spar, of a reddish brown co- 
lour : the apex only of each crystal is perceptible, 
projecting from cMie of the solid angles of a rhombic 
crystal that has been formed round each of the dog- 
tooth crystals. The appearance is very remarkable* 

* Havy, torn, il* p< IIS. 
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Prismatic Calcareous Spar. 
ChatLV Carbonatie prismatiqtie ; of Haiiy. 

The foriri of this crystal is a regular six-sided 
prism : it was from this variety that M. Haiiy con- 
ceived the possibility of extracting the primitive form 
of crystals in general. A specimen of hexhedral car- 
bonate of lime was given him, which was incomplete 
only in one part : the surface of the incomplete part 
had adhered to the mass from which the crystal was? 
detiached. This circumstance suggested the idea of 
dividing the* crystal in different directions ; and by 
persevering in the manner already explained *, 
M. Haiiy extracted a rhombic parallelepiped. 

Crystals of this variety, met with in the Hartz and 
in Bohemia, are often partially of a milk white colour; 
owing to tlie presence of oxyd of iinc. 

Nail-headed Calcareous Spar. 

Crystals of tliis form are a variety of the six-sided 
*prism, terminated at each extremity by a flat three- 
sided pyramid, resembling the head of a common 
nail : this resemblance has given rise to the epithet 
by which the variety is distinguished. 

There is a curious specimen, from Cumberland, in 
the Oxford collection, compounded of rhomboidal 
and nail-headed crystals; in which, two of the diago- 

 Vid. IntroductioD. 
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nal solid angles of the former are surmounted by an 
imperfect crystal of the latter. 

Arragon Spar, and Arragonite. 

Harder than Calcareous Spars in general. 

Slightly phosphorescent, when thrown in powder on 

burning coals. 
Specific gravity 2,9* 

This variety of calcareous spar occurs in the form 
of short regular six-sided prisms, commonly of a duU 
brownish green colour, singularly blended with a 
shade of violet; and slightly transparent at the edges. 
The surfaces of the sides of the prism are compa- 
ratively smooth : those of the base are channelled, 
by lines radiating from the centre : and, often, six of 
these channelled lines are stronger than the rest, so 
that the crystal appears as if it might be easily di- 
vided into six triangular prisms. 

Crystals of Arragon spar often contain smaller 
crystals of the same imbedded in them ; as also several 
small crystals of quartz, coloured by red oxyd of iron. 

According to the analysis of Klaproth, this sub- 
gtance -differs not from common carbonate of lime as 
to its constituent parts ; but as it is irreducible by 
the usual means to the form of the primitive crystal, 
M. Haiiy thinks that it must be a distinct. species. 
Werner conjectures that it may contain phosphoric 
acid, from its resemblance to apatite, a variety gf 
phosphate of lime. 
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It was first met with in the province of Amigon ; 
and since, in France and Germany. 

The matrix is sometimes a red clay, sometimes a. 
gypsum. 

There is a substance usually placed among calca- 
reous spars, of a closely radiated prismatic structure ; 
colourless, and nearly as limpid as rock crystal; and, 
like Arragonite, harder than calcareous spars in gene- 
ral : this, according to Count Boumon, may be con- 
sidered as a variety of Arragonite. 

JPearl Spar. 
Sidero Cakite; of Kir^van : from its component parts, 

calcareous earth and iron. 
Brown Spar; from its change of colour by exposure 

to air or heat. 
Stpecihe ^avity 9,8. 

Carbonate of Ume .... 90 
Os;d of Iron and Manganese . 4 

100 Berihollet. . 

This substance is called Pearl-spar from its colour 
8nd peculiar lustre. Where the proportion of iron 
and manganese is sufficient to raise the specific gra- 
vity above 3, the pearly lustre is not present : and 
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Pearl-spar is harder than common carbonate of 
lime; and effervesces slowly with adds: but it is 
reducible to the primitive crystal. It becomes 
magnetic by tlie blowpipe, in consequence of the iron 
contained in it : and blackens by the same process, 
or by exposure to air, in consequence of the manga- 
tiese contained in it. 

It is commonly met with in the form of veins,, or 
a crystalline incrustation investing other minerals : 
the latter arrangement appearing to be the result of 
small- flattened rhombs applied to each other in e^ 
curved direction, so as to give a foliated appearance. 
It is said by Mr. Jameson to be qne of the principal 
vein stones in the mining district of Freyberg^ and to 
be ccHasidered as indicating the neighbourhood of rich 
silver ore. 

Rhomb' spar. 

Bitter Spar ; from the magnesia contained in it; 
which was originally denominated the earth of 
bitter salt, because obtained readily from sulphate 
of magnesia (Epsom salt). 

Muri'Cakitey of Kirwaa ; from the magnesia and 
lime contained in it : magnesia having been called 
muriatic earth, as being the base of one of the sa- 
line substances, contained in sea-water. 

Blackens and becomes magnetic by the blowpipe. 

Specific gravity 2,5. 

VOL. I. I 
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Rhomb-spar from the Tyrol . . from Sweden. 

Carbonate of Ume .... 52 ... 73 
Carbonate of Magnesia ... 45 ... 25 
OxyA of Iron and Manganese . 3 ... 2 

100 Klapr. lOOKlapr. ' 

A specimen in the Oxford collection consists of 
several rhombic crystals grouped together, some of 
them nearly an inch in diameter : they have externally 
a brown ochry inciustation; internally they are of a 
pearly lustre, yelloM'ish colour, and nearly transparent. 
They blacken and become magnetic by the blow- 
pipe; and in their chemical characters in general 
answer to rhomb-spar. 

Rhomb-spar is considered by some, and properly, 
as it appears from the description just given, to be a 
yariety of pearl-spar. 

"It is found at Konigsberg, in Norway; in Saxony; 
in the Tyrol ; in Cornwall ; and on the banks of Loch 
Lomond. 

Veins S;c. of Calcareous Spar. 
' Under this head may be comprehended those veins 
&c. which occur in calcareous strata in general : as 
the white sparry veins observable in black limestones; 
and those crystallized incrustations that take place ia 
the cavities of coarse calcareous free-stone, which are 
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crystalline incrustation has taken place are often irre- 
gular, and the explanation of their origin not obvious ; 
but sometimes they are nothing more than the hollow 
of shells contained in the limestone where they occur. 
; These veins and incrustations have perhaps been 
formed by the inj&ltration of the matter of which 
they are composed. 

In some instances these calcareous veins are of a 
red colour ; and occur in red marl or clay : the co- 
lour in these instances is probably owing to particles 
of red clay, or oxyd of iron, that have been depo- 
sited during the formation of tlie calcareous carbo- 
nate. In the library of the Botanical Garden in 
Oxford there is a mass of irregidarly crystallized 
carbonate of lime, of a red colour ; which, according 
tp a note preserved with it, was detached from the 
AcropoUs of Athens, 

Sulphate of Lime. 

The hardness of sulphate of lime is inferior to 
that of carbonate of lime. At a low red heat the 
cohesion of its particles is in a great measure de- 
stroyed, and it crumbles into a white^ fariuaceous 
powder. Its specific gravity varies from 1,87 to 
2,32; that of the crystallized varieties being the 
greatest. 

The principal constituent parts of the natural forms 
of this substance are lime, sulphuric acid^ and water. 
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The amorphous varieties are called gypsum \ the 
cryatalliied, selenite : the gradations between the two 
are very delicate ; for ofteo, ia the same specimen, 
a texture completely earthy passes, almost impercep- 
tibly, into a structure completely crystalline. Those 
varieties which are least crystalline contain the least 
proportion of water, as appears by the followii^ ex- 
periments. 

Gri. 

1010 grains of earthy or uncrystallized sul- 
phate of lime, -after having been exposed 
to a white heat for a quarter of an hour, 
l(»t of its weight 275 

14 1 7 grains of fibrous or imperfecdy crystallized 

sulphate of lime, &:c. lost 449 

1597 grains of selenite or perfectly crystallized 
sulphate of lime, &c. lost 711 

The proportions in the loss of weight in the several 
substanoes, compared with the original weights, are 
respectively as 27, 30, and 40, to 100; or nearly so. 

If no coaly matter be in contact with sulphate of lime 
when exposed to a while heat, it is not fonher decon> 
posed than by the loss of the water originally contained 
in it : the proportion of which in the diflFerent varie- 
ties may be judged of by the results of the experi- 
ments just stated, supposing them to have been aecii- 
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rately conducted ; which, according to my notes, I 
believe they were* I am not, however, so well satis- 
fied on this point as I should otherwise be, because 
£ergm£in states ttie proportion of water in sulphate 
of lime as not more than 22 to 100*. 

Whatever be the proportion of tlie water of com? 
position in sulphate of Kme, the proportions of the 
tivo other constitoent parts are as follow : 



I Lime • • • • 43 

^ Sulphuric acid • 67 

i 100 Mr. Chenevix* - 

Sulphate of lime occurs generally in the neigh- 
bourhood of rock salt, and greyish black bituminous 
limestone. It is rarely, if ever, metalliferous. 

It may be distinguished from carbonate of lime by 
its inferior degree of hardness ; by the ready alteration 
, it undergoes in a low red heat ; and by not effervesc- 

ing with acids. 

» 

Gypsum of Montmartre. 

I In the Oxford collection are some selenUes from 

the quarries of Montmartre near Paris ; which are 
here and there incrusted witli, and also contain in 
their interior, a soft earthy substance of a cream 
colour. By an extemporaneous analysis of this 
earthy matter it appeared to consist of a mixture of 

i * Vid. the article Selenite. 
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sulphate of lime and carbonate of lime : it is probably 
therefore the gypsum from which the real plaster of 
Paris is made ; for He^y says of the gypsmu of 
Montmartre that it naturally contaios the quandQr of 
' calcareous carbonate requisite to make a good plaster; 
whip h, in the case of most other gypsums employed 
for the same purpose, is supplied artificially. 

Plaster of Paris, taken ia its extended sense as 
applied to all other analogous compositions, is pre- 
pared from gypsum by calcination: which process 
drives off the water of tlie sulphate of lime, and the ' 
carbonic acid or fixed air of the cai'bonatc of lime, 
contained originally in the gypsum. Tiie gypsum in 
this state has a strong disposition to absorb a certain 
proportion of water ; and during this absorption the 
mass is consolidated : in which process it is sup- 
posed that the particles of the calcined carbonate of 
lime act as a connecting medium round which the 
lulphate of lime, in re-combining with the water tiiat 
had been driven off during the calcination, undergoes 
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itppearance ; and it is also applied to white mar- 
hie. 

With respect to the term alabaster, the following 
passages appear to me to afford the most satisfactory 
explanation of its origin ; 

m 

'AXaSaypo^, -zsra^a to AijSw [liTa tov ^s^yitskov dXipu* 
Kafji&dvsi ^e to f ^AKochocs'og ov<ra. ** ov hu^si'^ 
*' c'Bcci hoc XsiOTViTOt a^vvexTOV *.* 

Ahahu^^og. £5*/ KiiKV*Jog7i taTOc ^Vi B%ov<ru* rig ovk i9i 
Kci&S(rBcci "f*. 

If either etymology is to be rested on, the last is 
perhaps preferable ; because alabaster seems to have 
been employed in the construction of unguent boxes, 
and other vessels, which, from their small size, di^ 
not require handles by which to lift them. 

Granular gypsum has often a slight degree of 
transparency ; and is employed in consequence, when 
formed into vessels of the proper shape, as an orna- 
mental lamp-holder. It is soft enough to be turned 
with ease in a common lathe. 

In the Oxford collection is a specimen of granulaf 
gypsum from near the falls of Niagara in America, 
which is literally as white as snow. It is further 

• Vid. Etymolog. Magn. 

+ Dan. Scott Append, ad H. Stoph. Thesaur. 



+ 



64 EARTHY SUBSTANCES. 

remarkable on account of seveml well defioed and 
perfectly transparent small rhomboidal crystals of 
ftelenite, which are irregularly disseminated through 
its substance. 

Compact earthy Gypsum. 

Compact earthy gypsum, if of a uniform texture, 
and of a colour sufficiently delicate, b employed often 
in ornamental masonry : if of a coarse and irregular 
texture, it is applied to agricultural purposes and the 
processes of the arts and manufactures. It js fre- 
quently marked with irregular veins and patches 
of a reddish brown colour; tlie colour owing to 
the presence of a clay coloured by red oxyd of 
iron. In many instances the iron is apparently 
derived from beds of blue clay or marl, conti- 
guous to the gypsum : and it seems worthy of 
observation, that the clay, which is of a blue colour 
while simply contiguous to the gypsum, is of a red 
colour when intimately mixed with it. The same 
circumstance is observable, in some instances, in 
rock salt : the clay, which in a detached situation is 
blue, when contained in the salt is red ; and hence 
that reddish brown colour of some of the varieties of 
rock salt. 

It might be M'orth while to moisten an intimate 
mixture of colourless gypsum and blue clay; and 
also of colourless rock salt and blue clay ; in order 
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to ^e whether, in process of time, the colour of the 
clay would become red* 

4 S % ^ 

Farinaceous Gypsum. 
Specific gravity 1,872 ? 

According to Brochant farinaceous gypsum occur* 
very rarely ; and is to common gypsum what stalag- 
mitic carbonate of lime is to common limestone. 

The calcareous concretions of Tivoli apparently 
consist, in part, of farinaceous or stalagmitic sulphat« 
of lime *. 

Fibrous Gypsum. 

r 

Specific gravity 2,3. 

Tliis variety occurs only in small masses or veins 
in the neighbourhood of strata of compact or granu- 
lar gypsum : to which perhaps it holds the same re- 
lation that satin spar holds to white marble. The 
fibres of gypsum of this kind are often curved in va- 
rious directions, at the same time that their parallelism 
is still preserved. Sometimes they are so loosely aggre- 
gated as to be sepai:able by the least force ; sometimes 
so compactly, as to be capable of resisting a violent 
blow of the hammer. In the latter case the lustre is 
occasionally very delicate, and attended with a pecu- 

 Vid. p. 29. 

VOL. I. . K 
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liar reflexion of 11^ frcmi die Bur&ce,^ Eke tbst of 
the stone called the cat's eye ; flpedmens of gjrpsum 
indeed of this kind, when artificially cut and po- 
lished, have been sold as that stone* Fibrous gyp* 
sum may be also mistaken for varieties of asbestus ; 
but it is easily distinguishable from both the above- 
mentioned substances, by its inferior degree of hard- 
ness, and by the alteration it uodesgoes in a low red 
heat. 

In &e iiei^bourhood tif Mattock a imriety of 
gypsum ocoLirs of a broad ariwm^ent or &^aaiod 
. form, not very unlike the leaves of endive. 

Stknite. 

Vitrum Ruthenicum, and Moscoviticum ; but these 
terms have been considered by many as pro- 
perly applicable to Mica. Pallas however men- 
tions some crystallized masses of seLenite^ met 
with on the banks of the Volga, which were of 
several pounds weight, and were tj^ed imtead of 
glass. 

Gypsum ^miarCf and glaciak ; iuxsn its obvious re^ 
semblance to glass and ice ; so the common la- 
bourers in the pits, where it occurs near Oi^d^ 
* call it ^pAorry glass. 

Glades Marian; from its supposed applicaition to the 
ornamental process oi frosting the images of the 
Virgin Mary, which custom is common in Roman 
Catholic countries : but the substance generally 
employed for this purpose is probably Mi»» 
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It has a double lefiracting power^ but not easiljjr dls- 

oofccftbi&i 
Specific gravky S^SSL 
PriflBitiTe fimn & fournnded piism at right angles 

with its base ; which is a parallelograin with an- 

^es of 113* 8" and 66^5a^ 

Ume • , S^ 

Sulphuric Acid • • . 4& 
Water • • . • t • 22 



100 Bergm*. 



The term lelenite, literally s^ifying moon-stone, 
b derived from the colour and soft lustre of this sub- 
fitance. 

Selenites occur in cxHssid^able abundance, in a 
Utie muA lying abore a stratum of calcareous free*- 
stone, in some of the quarries of Shotover lull, near 
Oxford* The crystds there met with have commonly 
ten rhomboidal sur&oes ; two of wbich^ opposite to 
jeach other, are very considerably larger than the 
other eii^; the latter being produced^ as it were, by 
the beviUii^ of the several edges of the former. These 
crystals are very easily separable into thin laminfe, 
in a direction parallel to the larger sur&ces; and 
the lamime, in bdng sepoiated, often split tran&* 
versely into rtiomboidal plates^ with angles of 11 3* S' 
and 66* 5S'; which are the an^ of the base of the 
piimitiTe crystal. 

• Tlii.p.61. 
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In some instances the ciystals are remarkieibly 

elongated in the direction of the larger surfaces : in 

others they assume a lenticular s}iajp;e. Sometimes 

^theyare aggregated in groups, and radiate from a 

•common centre. 

The most singular variety of selehite is formed 
like the barbed head of an arrow. This form may 
be artificially obtained by dividing one of the crystals 
above described, or, more conveniently, a card cut 
into a similar shape, in the direction of its greater 
diagonal : and then transposing the separated parts 
in such a manner, that two of the alternate angles, 
•produced by the diagonal . division, shall make the 
point ; the other two, the barbs of the arrow-head. 

The marl, in which these lenites of Shotover are found, 
contains numerous particles of pyrites ; a compound 
consisting of sulphur and iron : and it appears that 
the sulphur, becoming acidified by some natural pro- 
cess, combines in tliis state with the lime of the calcare- 
ous carbonate contained in the marl, and thus promotes 
the formation of the selenite. That sulphuric acid is 
there formed, appears firom an examination of the 
fossile oyster shells found in the same marl ; part of 
the substance of which, originally a carbonate of lime, 
has in many instances been converted into a sulphate 
of lime : in consequence of which alteration, these 
parts of the shell do not effervesce upon the appli- 
cation of an acid to their surface : while the unaU 
tered parts effervesce very readily. 
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The iridescent appearance sometimes observable 
in the interior of selenites , depends merely on the 
:refraction of light, occasioned by a partial separation 
of some of the laminae of the crystal. 

By exposure to weather selenites lose much of their 
glassy lustre and smoothness ; and acquire a corroded 
appearance. These effects are probably owing to 
the removal of particles by the rain and moisture of 
the atmosphere ; sulphate of lime being to a certain 
extent soluble in water. 

Selenite may be easily distinguished from calcare- 
ous spar, by its inferior degree of hardness ; and by 
hot effervescing with acids : from mica, by its want of 
elasticity ; and by becoming instantly opaque and 
friable upon the application even of the flame of a 
eandle : from transparent zeolites, by not swelling 
into a spongy mass when submitted to the action of 
the blowpipe. 

Observations on Gypsum. 

The following explanation of the term rJipuf, 
in Latin Gypsum, shews that it was applied by the 
ancients to an earthy substance that had been exposed 
to the action of fire : rJipo^* olov^l y^'fif/o^ rig ovca' n 
l^^H(roc y55 * : in which it corresponds with the gyp- 
sum of the modems. 

The gypsum of the ancients corresponded also with 

* Vid. Btymolqg. Ma^n. 
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that of the moderns in wbiteoeu ; as appears from 
tbe fiirflowtDg passage : yv^mi i y/oog XBa/ni^t *. 

And it was, hj the ^satr^ descripfioD dT it, an 
earthy compound of lime : bat tbe ancient natunliBts 
sometimes serai to apjdy it to sulphate of Ubh^ tbe 
gypnim (rf* the present day ; and sometioiea to a cal- 
cined carbonate of lime, or quiek^liine, which they 
called Cabt. 

In tbe foUowing passages the term is applied to a 
sulphate of lime : "Cognatacalcirea gypsum est. Qui 
*' ooquitur lapis non dissimilis alabastriUe esse debet : 
*' oomium outem optimum fieri compertum est e la^de 
" jpeca/orri, BquKmamre talem habente t:" tbe term i!i^ 
aptcuiaris applying very closely to our s^nite, which 
is a stil|:^ate of lime. " Gypsoma dido statim ateo- 
" dum est, quoniam ceierrime ca!i%-" tbe word ceii!r- 
Timc being much more appUcaUe to tbe comperar 
lively rapid consolidation of calcined gypsum when 
moistened, than to that of common mortar. 

In other instances gypsum is rather applicable to 
quicklime: " Vinorum medicaminb tanta cura est ut 
" cinere apud quosdam, ceu gypso alilH, &c. in^btu- 
*' rentur (^" where ashes being employed, probably on 
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•ecount of Its possesfiing the same properties : and 
dab is (the ease with respect to quick lime ; but not 
with respect to the sabslaiice now called gypsum. 
It may be said indeed that as many gypsums natu- 
rally contain calcareous carbonate, which during cal- 
cmatkn is converted into qoiddime, thb may explain 
the difficulty : but from the above passage it may be 
inferred that gypsum was in common use fiir thus 
medicatiag wines ; and, if its use depended upon the 
{nrcsence of the qualities belonging to the quicklime, 
it would have been much more economical to use 
quicklime itsdf, as being so much more easily /ob- 
tained. There is a passage in Theophrastus in which 
a i^p is said to have been set on fire inconsequenoc 
of the moistening of its cargo, which consisted of 
^psum and wearing apparel : in this case there can 
be little doubt that the substance called gypsum could 
not have been of tlie same nature with the gypsum of 
the present day ; which in no instance perhaps con- 
tains such a proportion of carbonate of lime as when 
calcined would be sufficient to produce this ef- 
fect. 

Besides its use in ^tuary Ike. gypsum is emf^oyed 
in agrieolture^ and some chemical processes of the 
arte. In agriculture it is of most use in soils that are 
t¥itoratty too moist- In the preparation of muriate 
of tfloaionia, commonly called sal aootmoniac, its use 
4kpends on the sulphuric «cid contained in it ; which 
in one part of the process combines with \he nxor 
monia. 
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t 

Most gypsums contain about a fiftieth part their 
weight of iron ; several, more than this : and a small 
proportion of silex and alumine. 

Anhydrous Sulphate of Lime* 

Cube Spar; from its disposition to separate into cu- 
bic fragments. 

Muriacite; this name arose in consequence of an 
analysis of Klaproth^ by which it appeared that 
this substance contained fifteen parts of a hun- 
dred of common salt. 

Hardness, much greater than that of sulphate of lime 
in general. 

Does not become white by heat, like common sul- 
phates of lime. 

Separable into cubic fragments by the application of 
the least force. 

Specific gravity 2,964- 

Lime . 40 

Sulphuric Acid . • . 60 

100 Vauq. 

As Vauquelin's analysis differs so much from Kla- 
proth's, it seems evident that their experiments were 
not made upon the same substance; for the results 
obtained by such able chemists M'ould hardly have 
differed so much in the analysis of the same mineral. 

In consequence of its containing no water, it has 
received the above epithet anhydrous: to the ab- 
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sence of water is perhaps owing to the readiness with 
which this substance may be separated into frag- 
ments. 

Fluate of Lime. 

FluoVy or Fluor Spar. This name is derived from its 
occasional use as a flux for metallic ores. 

Derbyshire Spar; the Fluor of Derbyshire behig 
most known in this country. 

Hardness, greater than that of Carbonate of Lime. 

Phosphorescent by friction, and still more so when 
exposed to a red heat : the property however, 
and with it the colour, is destroyed by such a 
heat. 

Specific gravity 3,1. 

Primitive form, a regular octahedron. 

Lime .... 57 
Fluoric Acid . . 16 
Water .... 27 



100 Scheele. 

Fluate of lime is rarely of an earthy texture : it is most 
frequently crystallized in cubes : and is remarkable for 
tlie natural beauty, and variety of its colours ; whence 
fluors have been occasionally called mock gems. 

The primitive form of fluate of lime is easily ob- 
tained by mechanical division ; but does not often 
occur in nature. 

Fluate of lime may easily be distinguished from 

VOL. I. I. 



74 EARTHY SUBSTANCES. 

carbonate of lime by not effervescing with a weak 
acid. If reduced to powder, and made hot, it effer- 
vesces slowly with sulphuric acid ; and may thus be 
distinguished from phosphate of lime : the effervesc- 
ence is occasioned by the separation of the fluoric 
acid, which when in a diseng^ed state is ai^form. 

Vestiges of phosphwic acid are said to have been 
discovered in most fluors ; with which perhaps their 
phosphorescent property may be connected. It does 
not exist in the colourless varieties of fluor, nor to 
artificial fluate of lime. 

Fluor occurs principally in veins, either simple or 
mixed ; and accompanies various metallic ores. 

There is a specimen in the Oxford collection, the 
form of which is that of a bivalve shell ; to the inner 
surface of which are attached imperfect crystals of 
nearly colourless fluor. This specimen had been 
classed as a carbonote of lime, from which substance 
it is scarcely distinguishable by the naked eye : acci- 
dent led me to examine it chemically, and I found 
that both the shell itself, and the fragments of im- 
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with minute particles of pyrites. In some instances 
it appears, that after these pyritical particles have 
been deposited^ an augmentation of the crystal of 
fluor has taken place : so that the spemgled surface 
of the inner crystal may be viewed through the super* 
incumbent laminae of the outer. In a few instanced 
this process has been repeated several times ; and, by 
means of the interposed particles of pyrites, numerous 
parallel planes may be seen within the body of the 
crystal, 

Purpk Fluor. 

The intensity of the colour of purple fluor varied 
from the palest to the deepest amethystine shade; 
and, if a crystal of this colour be held between the 
eye and a strong light, a shade of green is often 
observable. 

A variety of cubic purple fluor occurs in Corn- 
wall, in which each face of the cubic is so modified 
as to have the appearance of a very flat pyramid ; 
so flat, that the diflference oif the planes of the four 
sides is not easily perceptible. 

There is a dull violet coloured fluate of lime from 
Siberia ; which, without splitting upon the applica- 
tion of a red heat, as is the case with fluors in ge- 
neral, becomes of a beautifully green colour : from 
which property it has been denominated chloro- 
phane. 

Cumberland abounds in crystals of purple fluor ;. 



L 



76 EARTHY SUBSTANCES. 

maiiy of them remarkably large. The colour of them 
often inclines to red: sometimes they are clouded 
with opaque white specks. 

In the fluors of Cumberiand the structure of a 
large crystal, arising from the aggregation of smaller 
of the same form, is frequently very evident 

Blue Fluor. 
Blue lohn; of tiie Derbyshire Minera. 

The colour of this, like that of tiie foregoing, va- 
ries from the palest to the deepest shade : sometimes 
it is so intense as to appear black ; but even the most 
dark coloured, when reduced to powder, become, 
like black flint under similar circumstances, compa- 
ratively pale. 

The blue fluor of Derbyshire is found in a mine 
near Castleton. The mine is in a hill of limestone, 
the substance of which is broken into irregular cavi- 
ties. Some of these cavities contain large stalactitic 
concretions of carbonate of lime : many are partially 
occupied by masses of brown clay, in which irregu- 
larly shaped nodules of blue fluor are met with. A 
transverse section of these nodules exhibits a concen- 
trically crystalline structure. 

This is the variety t^iat is most commonly em- 
ployed in the fabrication of omamental vases &c. 
The natural colours may be modified or destroyed by 
heat; passing from blue to reddish purple, brown, 
and different shades of yellow ; in the last change 
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having often a honey-coombed appearance : but the 
colours thus artificially obtained never equal the na- 
tural colours in beauty. 

_ G7xen Fluor. 

Green Fluor is comparatively of. rare occurrence: 
and is not often distinctly ci^stallized : yet it is more 
disposed to separate into fragments of the primitive 
form than any other variety. 

The phosphorescence of green fluor is particularly 
beautiful. 

A variety occurs in Cornwall consisting of laminae 
tliat are partly green and transparent; and partly 
perfectly opaque and white. From specimens of tliis 
variety, primitive crystals may be easily extracted 
by inechanical means : these crystals are sometimes 
superficially incrusted with pyrites. 

The chemical diflference between the green and 
the white part has not, I believe, been ascertained : 
perhaps the latter has partially or entirely lost its 
water of crystallization ; for it is very friable. 

Yellow Fluor. 

More rare, at least when the colour is clear and 
deep, than any other variety. It has been said that 
the fracture of fluor always exhibits a laminated 
structure ; yet I have seen a specimen of yellow 
fluor, the fracture of which is in part completely 
vitreous. 



I 



7« EARTHY SUBSTANCES. 

Corroded Cubic Crystals of Fluor. 
ChaiLT FtuatSe Aluminifire ; of Haiiy. 

The surface of these crystals, which are usually 
met with in cabinets in small detached cubes, has a 
spongy appearance; as if they had been partially 
corroded : their texture is also porous throughout 
Those parts which have not been corroded are co- 
lourless and transparent When boiled in diluted 
nitric acid they leave a mass consisting of numerous 
grains of white floor ; and the acid deposits a deep 
blue precipitate on the addition of prussiate of potasii. 
They are said to contain femi^ous clay, the pre- 
sence of which would explain the precipitate occa- 
sioned by the addition of prussiate of potash. May 
not their corroded appearance have been produced 
by some form of zinc? 

Earthy Fluor. 
Specimens of this variety are rarely met with. 

In some instances its appearance is stratihed, as if 
it had been deposited in a minute state of division. 

Phosphate op Lime. 
Pfiospholite ; of Kirwan. 

The principal constituent parts of this muieral are 
lime and phosphoric acid. It is rarely met with 
eitlier amorphous or crystallized ; yet in the latter 
state more frequenUy than in the former. 
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Compact Phosphate of Lime. 

Specific gravity 3. 

Phosphorescent, according to M, Haiiy, when thrown 
on burning coals. 



Lime * • • . 
Phosfdioric Acid 
Silex . . • , 
Fluoric Acid • « 
Oxyd of Iron 



^9 
S4 

2 

2,5 

100,0 Pdhtier. 



This variety is in appearance very like close 
grained gypsum, or white marble. 

It is met with in great abundance, forming entire 
hills, in the province of Estramadura; and is em- 
ployed in building. It scarcely occurs elsewhere. 
It may be distinguished from gypsum, by its greater 
degree of hardness and sj^ecific gravity ; and by its 
solubility in nitric acid : from white granular marble, 
by scarcely effervescing during its solution in the acid 
above mentioned. Sulphuric acid decomposes it 
easily at first; but, combining with the lime con- 
tained in it, soon envelopes it with a crust that in a 
great ' measure interrupts the further action of the 
acid. 
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Crystallized Phosphate of Lime. 

Jpatite : so called in consequence of the errors mi- 
neralogists were led into respecting its real na- 
ture, from its resemblance to the Emerald, Chry- 
solite, Hyacinth, and other gems. 

Spargel'Stein, or Asparagus-stone; from the parti- 
cular shade of green of some of its varieties. 

In hardness inferior to Fluor Spar. 

Some of its varieties are phosphorescent, when 
thrown in powder on burning coals. 

Specific gravity 3,2. 

Primitive form, a regular hexhedral prism. 

Lime • . . . 55 . . . 54,28 
Phosphoric Acid . 45 . . . 45,7^ 

100 Klapr. 100,00 Fauq. 

Crystallized phosphate of lime is met with in the 
tin mines of Saxony, Bohemia, and Cornwall. The 
primitive form occurs very rarely. The prism is fre- 
quently so compressed as to become tabular ; and 
its sides are generally longitudinally striated. 

CrystaUized phosphate of lime may be distin- 
guished from those precious stones with which it is 
likely to be confounded, by its phosphorescence and 
inferior degree of hardness. 
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Arseniate of Lime. 

Pharmacolite ; so called in <:on8equence of the poi- 
sonous nature of one of its constituent parts. 

Specific gravity 2,64. 

Acid of Arsenic . . 50,54 
lame ..... 25. 
Water £4,46 



100,00 Klapr. 

This mineral has been found in France ; and in 
the territory of Fiirstenberg in Germany. It occurs 
in small acicular crystals of a silky lustre, grouped on 
granite. Those of France are perfectly white. The 
surface of those of Germany is of a violet colour, 
supposed to be owing to- the presence of cobalt : 
their interior is white. 
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This earth k so denominated from Strontian, in 
Argyleshire; where one of its itatural compounds 
occurs in great abundance. It has hitherto only been 

 

found in combination with carbonic or sulphuric 
acid. 

Carbimdie of Strontian^ 

Hardness ihteriiiediait6 between thttt of ca]i)onat6 imd 

flu^te df lime. 
Specific gravity 3,65. 
Primitive form not ascertained. 

Strontian • . . .61,21 . . . . 69)5 
Cart)onic Acid . . 30,20 .... 30,0 
Water 8,50 .... 00,5 



99,9 1 Dr. Hope. 100,0 Klapr. 

Carbonates of strontian are frequently of a pea- 
green colour ; from which they pass through numerous 
shades till they become nearly white. They are 
generally met with in radiating fasciculi, which con- 
sist of slender prismatic crystals : these crystals when 
loosely compacted present a silky lustre ; and their 
shade of green is in that case fainter : when closely 
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compacted they >are ©f a. deeper green : and where 
the wl^iir i3 qiq^ intense the texture is nj^rJy , m 
close as that of flint. Carbonate of strontian is^ome- 
twaes af various, r^ha-jlcjs j^f a^ lochry browj) col(?w» " . 

In the Oxford collection is a vpry large mamil- 
lated mass ^of tl^is.^bs^sH^^, ^jiat tos apparentiy 
)t)^ i f^vmed^r stalib^iti<5«Uyr^f)u»d jiW ^ irregularly 
ah^p^ iKicl^UP wn^sting; of!v8u\ph9,te of! Imyt with 
galena. ;  ; . - ; \v • : '; . 

According to Mr. Jameson, this variety has 
hitherto been met with* ortlv at Strontian in Ar- 
gyleshire. 

Carbonate of strontian is jnore readily soluble, in 
nitric acid than carbonate of Jt)aryt ; and without that 
wtiite deposition which t^es place during the solution 
of the latter substance. ; When , exposed to die . aqtion 
of the blowpipe it coaimpnipajl^ -^^ bcja^tiful purplie^ 
red colour to the ^nae : jpa|)er, also^ . difjped in . ^ 
solution -of initratc of ,strx>n;l;iaji, or crysta\s of this 
salty communicate the -same cplour to flame. 7he 
fiOl^going characters distiogpisl^ it fronri carbonate pf 
bary.t . It is .easily. Jistinguish/aJble, &:qin carbouate . of 
Jime .by its greater ,^egrpe of ^ajrdness • afiwj specific 
gravity. 
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Stdphate of Strontian. 

Cekstine; from the blue colour of some of its va- 
rieties. 

Hardness very nearly the same as that of carbonate 
of strontian. ' 

Specific gravity varies from 3,58 to 3,95. - ' 

Primitive form, a fdur-sided prism at right angles 
with its base; which is a parallelogram with 
angles of 104* 48', and 75^ W. 



Fibrous Sulphate cfStron^ 
tian from Pensylvania, 

Strontian , . . 58 
Sulphuric Acid . 42 



Sulphate of Strontian from 
Sicily, 

* , \ 

Strontian . « • 54 
Sulphuric Acid. . 46 



1( Klapr. JOG Vauq. 

Sulphate of strontian has often a shade of blue : 
when colourless and amorphous, many of its varieties 
very closely resemble sulphate of lime. 

It is common in the neighbourhood of Bristol, 
and in the islands of the Bristol channel ; particu- 
krly in Barry island on the coast of Glamorganshire. 
In the last mentioned place, numerous indurated 
earthy nodules are met with of a reddish ochry 
colour ; some of which when broken are found to be 
partially hollow, and contain tabular crystals of sul- 
phate of strontian of a delicate pale blue. The body 
of each nodule consists in a great measure of a loose 
$pongy aggregation of granular crystals of reddish 
carbonate of lime. 
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This variety may be distinguished from sulphate 
of baryt by its inferior specific gravity, aud by giving 
a slightly red colour to the flame of the blowpipe : 
from carbonate of strontian and of baiyt, by its in- 
solubility in nitric acid. 
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I 

the sulphate is the whiter and more transparent 
©f the two. V 

The distinctive marks between carbonate of baryt 
and carbonate of strontian have been described under 
the head of the latter substance. 

M. tfaiiy says that fifteen grains of the carbonate 
of baryt of Anglesark killed a dog, on which the 
experiment was made, a few hours after it had been 
received into the stomach : but that the same dose 
of an artificial carbonate, prepared from a natural 
sulphate of baryt,, in .another dog only produced 
vomiting. 

Sulphate of Baryt. 

This substai^e occurs both in an earthy and a 
crystallized form. It is sometimes used as a flux for 
metallic ores. 

4 

Earthy Sulphate of Baryt. 
Cawk ; of the Derbyshire Miners. 

Earthy sulphate of baryt is not met with in many 
places. In Derbyshire it is very common, and is 
the matrix of many of the minerals of that district 
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Crystallized Sulphate of Baryt. 

Heavy Spar, and Baroselenite; from iU great specific 
gravity and occasional resemblance to Selenite. 

Hardness nearly the same as that of sulphate of 
stronlian. 

Has a double refracting power. 

Specific gravity varies from 4,29 to 4,47. 

Primitive form, a four-sided prism at right angles 
witb its base ; which i» a parallelogram with 
angles of 101'' 32', and 78^ 28', These angles 
almost correspond with those of the primitive 
crystal of carbonate of lime. 

Baryt 67,2 

Sulphuric Acid . . . 32,8 

100,0 Dr. Withering. 

A very common form of crystallized sulphate of 
baryt is tabular, with bevilled edges. The crystals 
radiate from the matrix containing them, but in planes 
nearly parallel : where they unite, they often become' 
opaque ; and sometimes, the rest of the crystal being 
transparent, the edges alone are opaque. 

Sulphate of baiyt is sometimes found investing 
galena,, and fluor spar, in hemispherical groups, 
consisting of delicate lenticular crystals clQsely ag- 
gregated. 
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There is a variety of sulphate of baryt met with 
near Freyberg, called stdngen-spath (bar-stone). It 
•consists of fasciculi of small bars or prisms, which 
are linked together by smaller prisms running be- 
tween them nearly at right angles. 

The distinctive marks between sulphate of baryt 
and carbonate of baryt, and also carbonate and sul- 
phate of strontian, have been already given *. Many 
of the varieties resemble carbonate of lead, but the 
latter is very easily reduced to a metallic state by the 
blowpipe. 

Boit^na Stone, 

Met with in a grey argillaceous marl in Monte Pa- 
temo, near Bologna. 

Sulphate of Baryt . • 62 

Silex 16 

• 

Alumine . . . . . 14J5 
Sulphate of Lime . . Ci 



98,15 Ann.de Chem. 1788. 

The form of this substance is sometimes irregularly 
rounded ; sometimes lenticular. The structure is 
laminated, yet has at the same time a fibrous and 
radiated appearance : its lustre much resembles that 
of the common corundum. 

This mineral, if calcined, pulverized, and made 

 Vid. pp. 84—86. 
VOL. t. X 
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into cakes, acquires a phosphorescent property by 
exposure to light: the photphoresceoce is visiUc 
upon simply taking it into a daik place. This is thc- 
prepamtion knowa in chemistry by the name of 
phosphorus of Bolo^ia. 
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TflEOPHRASTUs, in spcafeing of the difTerent ways 
in which stones are capable of being worked, 
makes the following observation : ot Is (sc*. >^Soi) rog- 

where the stone called Mccyvmig is described as ca^ 
pable of being turned on a lathe; a character by no 
means appUcable to the mineral now called the 
magnet, but very appropriate to some of the natu- 
ral compounds of magnesia : those for instance that 
are called Pot-stones. 

Theophrastus adds with respect to the same sub* 
stance^ ij koc} oipf/ Trfpix/ov e%ovcru* kcu Mg ye in Tiveg 
Savfun^ova-i i^y oiJt,olu}(nv0 t« ufyvfOd fiv^u^/^cig Stray 
cvyfsy^ t ; and the resemblance to silver here de- 
scribed is strongly characteristic of one of the varie- 
ties of the natural magnesian compound called Talc ; 
which is indeed at the present day often called Sil- 
very Talc. Pliny, enumerating the varietiea^ of the 
loadstone, says, ** deterrimus reperitur in Magnesi4 

* Theophr. p. S97. + Ibid. p. 397. 
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" Asiae ; candidus, neque attrahens feitum, similis(!][ue 
" pumici*." This description is much more appli- 
cable to some of the varieties of. talc, than to the 
magnet of the present day. 

From the foregoing passctges-I should conclude, 
that the term MayvJfr/^ was applied occasionally by 
ancient authors to sonie natural compound of the 
earth under consideration ; and that in this way t\ie 
etymology of its present name may be explained. 
Hill, indeed, in his notes on Theophrastus, says, that 
the ancient Greeks called the loadstone AiBog 'Hpa- 
kKsioc; the later Greeks, Mocyvnrtg Kidog : but that 
the latter term was properly applied to a species of 
lapis ollaris (Pot-stone). 

Magnesia has not yet been met with in a native 
state. Its natural compounds are principally mix- 
tures, or chemical combinations, of different earths 
with oxyd of iron ; and, generally speaking, are re- 
markable for an almost unctuous softness, percepti- 
ble upon touching them ; and for their disposition to 
a fibrous texture, and green colour. But though these 
characters evidently depend upon the presence of 
liiagnesia, the proportion of this earth rarely amounts 
to so much as one half of the weight of the mineral 
in U'hich it is contained. Of the other component 
parts silex is the most abundant, and frequently 
amounts to as much as all the rest. 

* Nat. Hist. lib. xxxvi. 
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Serpentine. 

Infusible in the heat of the Berlin Pofcelain furnace. 
In hardness, superior to carbonate of Hme : but 

it may in general be scratched by the knife. 
Specific gravity varies from 2,26 to 3. 

* Magnesia, silex, and oxyd of iron seem to be the es- 
sentially constituent parts of serpentine ; but their pro- 
portions are very different in different instances : that 
of the magnesia varying from 23 to 38 parts in 100. 

The serpentine of modem mineralogy has acquired 
its name from the same natural resemblance, which 
gave rise to the term among the ancients ; its general 
colour resembling that of a snake's skin : but the serpen- 
tine of the moderns is very different from that which the 
ancients frequently distinguished by this name. The 
latter is a green porphyry, and belongs to the argilla- 
ceous or perhaps the siliceous genus: the modern 
serpentine is always strongly marked by charac- 
ters peculiar to magnesian compounds. 

The Lizard point, in Cornwall, is a mass of ser- 
pentine, in which the predominating colour is a dark 
green; inclining sometimes^ to black, sometimes to 
brown ; witli occasionally a very obscure shade of 
red. If this promontory derived its name, as is 
usually the case in such instances, from the outline 
of its shape when seen at sea ; and not from the co- 
lour of its substance; the coincidence of its name 
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and colour is remarkable. Irregularly shaped patches 
of semitransparent colourless calcareous spar are met 
with here and there in these rocks ; together with 
layers of partly white and partly red indurated 
steatite. 

Serpentine is often traversed by veins of soft fibrous 
amianthus, which run in various directions through its 
substance : the fibres of the veins are placed in 
general at right angles to their course; and their 
diameter frequently does not exceed the tenth of an 
inch. 

Serpentine, when intersected by veins and specks 
of white granular carbonate of lime, is called serpen- 
tine marble*. 

Serpentine rocks are rarely metalliferous. Those 
which contain iron in a low state of oxydation are 
magnetic : and sometimes distinct particles of the iron 
v^ay be teen by the naked eye. 

Noble Serpentine. 

This variety of serpentine is of a uniformly greetf 
colour, with a slight degree of transparejicy. In Italy, 
where it is used for ornamental purposes, it is 
known by the names of Ferdc di Prato and Verde di 
Susa. 

Noble serpentine occasionally contains garnets, 

*Vid. p. IS. 
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which in pdisbed omamentSL add grcally to its 
beauty. 

It sometimes has a broad and flat foliated struc- 
ture; 9nd, in colour and lustre, is very like dark 
green semitranaparent jade. 

Lapis OttarU^ 

Pot-stone ; so called from the custom of turning it 
on tbe lathe into vessels of various shapes, 

Lapk Siphnim, and Laph Comenms from the names 
of places where it is met with. 

Specific gravity 2,7^. 

Pot-stone of Chiavenna. 

Magnesia 38,54 

Silex .38,12 

Alumine . . . • • 6,66 
Oxyd of Iron . . • * 15 

98,32 fViegleb. 

This stone in its external characters is intermediate 
between serpentine and Qoarse steatite* 

Mn Jameson says that at Zoblitz, in Upper Saxony, 
several hundred people are employed in quarrying,, 
cutting, turning, s^nd polishing the terpentine meit 
with in that neighbourhood; and that the various 
vessels &c. into which it is formed, are distributed 
through aU pf^rt^ «f Germany. This serpentine may 
t^rffore b^ <^o0sidered as a variety of pot-^stone. 
Pliny mentions a similar custom : " lu Siphno lapis est 
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"qui cavatur tornaturque in vasa, coquendis cibis 
** utilia : quod in Comensi Italioe lapide viridi acci* 
" dere scimus *." 

This substance is useful in the construction of fur« 
naces ; being very refractory in the fire. 

Pot-stone is very common in the upper part of 
Italy; and occurs always in the neighbourhood of 
serpentine. 
^ The Duke of Argyle's house at Inverary is built of 
Pot-stone, said to be met with in that neighbourhood. 

Steatite. 

Soap-stone : both these names are expressive of *he 
leading external characters of the substance ; 
which are a consistence and softness to the 
touch, resembling suet or soap. 

Specific gravity 2,6. . 

Infusible. 

Steatite of Cornwall, . . of Bareuth, Red Steatifem 



Silex • . . 


48,0 . 


. . 59,5 . . 


• 64 


Magnesia . . 


20,5 . 


. . S0,5 . . 


. 22 


Alumine . . 


14,0 . . 


. . 0,0 . . 


• 3 


Oxyd of Iron' 


1,0 . , 


. 2,5 . . 


. 5 


Water 


15,5 . , 


• OyO . . 


. 6 



99,0 Klapr. 98,0 Klapr. 100 Pauq. 

Vauquelin also analysed a variety of steatite brought 
ftom New Caledonia^ which the inhabitants of that 



* Nat. Hist. lib. xxxvi. 
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place are said to mix with their fo6d; but he found 
nothing nutritive in its composition. The existence 
of the custom among many savage tribes is authen* 
tically established. 

In the rocks of serpentine forming, the Lizard point 
in Cornwall, there are several veins of steatite, which, 
as far as I recollect, have upon the whole a vertical 
direction. The same vein wears very different ap- 
pearances in different parts ; being sometimes white ; 
sometimes in a white ground containing specks of a 
reddish yellow, or brown, or purple; or a mixture of 
nil these. In some parts the proportion of the. co- 
loured part considerably predominates ; and in some 
parts the white is entirely wanting. In proportion as 
the colouring matter abounds, and especially if the 
colour is not uniform, the steatite loses its distinctive 
unctuous character; being neither so soft to the eye 
nor to the touch, nor yielding to the knife so easily, 
as the finer kinds. 

The steatite of Cornwall, which is remarkable for 
containing a more than usually great proportion of 
alumine, is extensively used in the china manufactory 
at Worcester. The in fusibility of this substance, on 
which its value in a great measure depends, arises 
from the total absence of lime in its composition. 
The equally valuable property of preserving its colour 
in the heat of the furnace, to which it is exposed in 
the process of baking the porcelain^ is accounted for 

VOL. I. o 
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by the very imall propaticMi of m 
tuned in iL 

Steele IS met wttti in very dtf 
ration ; being soAietimes hard 
impresfliou of the knife, to 
with the greatest eaae. 

Coarse steatite cknely rese 
of pot-stiMie. 

: There is a semi-tndurs 
Corsiea, principidly <tf a 4 
black fipeein of u irreguF 
ftM" containiDg numerous 
netic iron. 

WalletiuB describw 
colour and close ear 
Creta Hispftnico, ao 
similar me of steatit 
arc said Co employ 

Steatite occurs j 
serpentme ; and 
bedded in.variot} 

It ift sometir 
but the ctyttait 
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Ccnruptly called Meerschaum by the Germans, 
according txy Mr. Kirwan. Mr* Jameson says it 
is so caUed in consequence of its being found 
hear the sea^. the fisaia of which it resembles in 
lightness. Mr. Kirwan does not explain the 
term Myrseii. 

Keffekil; a Tartar name, modified by the Turkt. 

Specific gravity nearly the same as tlmt of water. 

Infusible. 



Silex . • • 

• 

Magnesia . . 
lime • • • 
Carbonic Acid 
Water • 


• 50^ 
. 17,25 
. 0^ 
. 5 
. 25 


*. 


98,25 Afopr. 



There are three or four specimens of this sobstantee 
in the library of the botanical garden, at Oxford ; 
wfakfa were brought 0v«r from Asia Minor by Dr. 
Sibthorpe and Mr. Hawkins: in their appearance 
tb^ di&r little from a mass of prepaared magnesia, 
and perhaps therefore have ufidergone some artificial 
{process. 

According to Mr. Kirwan thSs mineral is found 
near Burza in Lower Asia ; and is the substance of 
which the* large Turkish tbbacco-pipes are made, 
being first boiled wich grease : the pipes ai*e formed 
from the mixedl nu^ afid then hardenedi>y exposure 
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to air. The exudation and alteration in colour of this 
grease, produced by the heated tobacco, gradually 
give the pipes a brown tinge. Some scrapings from 
these pipes, analysed by M. Wiegleb, were found 
to consist of very nearly equal quantities of silex 
and magnesia. 

This substance is said to be used as a fuller's 
earth by the Turks, 

Fabrooi met with a substance, very like this in 
external characters and chemical analysis, near Sienna 
in Italy ; of which he made bricks that were light 
enough to swim in water. Pliny speaks of such bricks. 

Asbesttis and Amianthus. 
The literal signification of the first of these terms 
is, unext'mguiakable ; but, as the verb uTroxr^'svm^i 
is metaphorically used in the sense of aboleo, or per- 
do, it may be rendered, imperishable : this explana- 
tion being much more appropriate than the former to 
the pecaliar character of the substance. The literal 
signification of the last term is unstained or unsoiied. 
The etymology of these terms, the first of which 
directly, the last in(Jirectiy, expresses the incom- 
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The term amianthus is now generally used to ex- 
press tliose varieties of the present species which 
have the softest, most flexible, and most easily sepa- 
rable fibres : asbestus is applied to those, the fibres of 
which are comparatively brittle, harsh to the touch, 
and closely compacted. The gradations in the shades 
of difference are too delicate to admit of description ; 
though the substances in which the extreme charac- 
ters reside differ at least as widely from each other, 
as the finest unspun silk from the most compactly fi- 
brous wood. 

^ Loosely Jibrous and flexible Amianilius. • 

Specific gravity 0,9. 

Fusible by the blowpipe to a blackish glass, Itb se- 
parate fibres contract into a minute vitreous 
globule when exposed to the flame of a candle ; 
but a number taken together are only made red^ 
hot. 

Silex ... 59 

~^^ Magnesia . . 25 

Lime ... 9 

Alumine . . 3 

ft 

96 Mr. Chenevix. 

This probably is the substance from which were 
woven those incombustible cloths, in which the an- 
cients sometimes burned the bodies of their dead. 

The appearance of cloth of amianthus differs not 
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much from that of coarse comoion cloth ; but in con- 
sequence of the cooiparative brittlcasK of t^ miae- 
ni substance employed in the former ituAaoce, the 
coDtbuation of each fibre is £nqpea&f interrupted j 
which ^ves a ragged appearance to the dotb made 
from it. la order to facilitate the potpcess of weaiT- 
ing amianthus, its fibres way be iraxcd wkfa flax ; 
and the last may afterwards be sepasated by e>x- 
posiog the cloth to a hflbt sufficieot to consume the 
flax without altering the amianthus. 

The fibres of amianthus have sometianes all the 
softness and lustre of silk; they -are generally 'white 
in proportion to their fineness. 

Amianthus is met with, principally in serpentine, 
in various parts of Earope. A coarse silky variety 
occurs in such abundance in Corska, that Do- 
loteieu used it for the purpose of. eov^ping the mi- 
nerals which he collected in the naighbonrbood. 

Sometimes a mass of soft fibrous tuniantiius ab- 
ruptly adheres to a mass of semitranaparent calca- 
reous spar ; sometimes distinct fibres of the former 
are seen passing between the lanuDEe of the latter, in 
parallel directions ; and there is an insensible transi- 
tion of the one substance into the other. In these 
cases the calcareous spar possesses a faint shade of 
green, which is perhaps derived fi*om its connexion 
with the magoesiaB compMind. 
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Compactly ^r(m endJicAbk Amianihns. 

Mountain k^her ; from its texture, and tiie tough- 
2)es8 dependu^ on tias. 

The appearance of this variety of amiaDthus is xko% 
very unCke the tendinous part of veal when boiled. 
By mechanical means its fibres may be separated 
from each other, and in that state differ not much 
from those of the preceding variety, but hav^ noC 
the same degree of softness and silky luslce. 

Compact spor^ Amianthus. 

Mountain Cork ; from its texture and ti^tnesw. 
$pedfic gravity 0,8. 

Thfe substance differs from the foregoing variety, 
principally perhaps in its texture; which is not in 
the least degree fibrous. It. differs from the varies 
tics of amianthus in general, by being found chiefly 
in mineral veins ; while they are ipet with in serpen- 
tine at large. 

Fibrous AsbestM. 
Specific gfavity 2,6. 

Magnesia • . • 48,45 
Silex .... 46,66 
Oxydoflron . * 4,79 



^••mmt^ 
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99,90 fVi^ia. 
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The fibres of this are always closely ^^gatcd, 
and are harsh to the touch and friable; by which 
characters the substance is distinguishable from fi- 
brous amiantlius. Different specimens possess dif- 
ferent shades of green : few perhaps are entirely de- 
void of colour; and differ in this respect from fibrous 
amiantlius, wliich is often delicately white. 

When the fibres are larger than usual, and of a 
flat prismatic rather than a fibrous form, the sub- 
stance resembles actinolite ; but when pulverized it 
is unctuous to the touch, and may thus be distin- 
guished from it. 

Sometimes the fibres have a slightly curved direc- 
tion, at the same time preserving a mutual parallel- 
ism ; and the mass in which they occur is disposed 
to separate,, upon the application of a sufficient de- 
gree of force, into fragments of an oblong and curved 
conical form. I have seen fragments of this kind, 
detached from a mass of serpentine containing grey 
iron ore, in which one half of the fibrous mass was 
of the nature of asbestus, from which it rapidly gra- 
duated into the appearance of grey iron ore ; the fi- 
brous form remaining, with a colour and lustre com- 
pletely metallic. 

The fibres of asbestus sometimes appear to be 

rliomboidal prisms. From this circumstance perhaps, 

and from its general ctmnexion with serpentine, Saus- 

.sure considers asbestus as a crystalline fiirm of the 

. latter silbstance. 
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1 The various foraia of a^s to9 i^d r ftni|fii^(t|us mp^y 
eaMLy be distiaguished froiapi other minerals resemtding 
them in appearance : fFi3«n .plumose. sulpj;iate of alu- 
mine, or of iron, or of 'zinc!.; by the ready solubility 
and styptic taste of ^the litter si^tances : from fi*- 
brous gypsym.; by tbie chatiger this upjjorg^es iaa 
1<;^, red-heat : from: ac^nolitey tbe^Ute, and hornr 
bk^e J by the. unctuous feel of the powder of asbes- 
iti|s &c. comp^ed with that of actinolite^ &c. 

Infusible in thie heat bf the Berlin porcelain furnace. 

« • • 

This often occurs in cabinets in flat wedge-shaped 
masses converging to a point •. the structure of these 
is apparently fibrous; ahcl ' sometimes in the same 
fragment fasciculi' of fibres radiate From different ceri- 
tres, producing a very singular appeariance by their 

mutual interlsection. 

. • -■ 

The colour of these masses is sometimes nearly 
white, sometimes brown ; and thej^ frequently resem- 
ble splinteiy fi-agments of wood ; from whetice aros«i 
the application of the epithet by which this variety 
of asbestus is distinguished. In nmny instances the 
iibrous appearance is only. Siip^erfipial; and a trans- 
verse division of tliem "shews that they are internally 
of a compact eartny texture. 
, Some varieties of.lignifonn asbestus are of a. dis- 
linctly. green colour : , afid a remarkably conjpact * tex- 

VOL. I. F 
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tore : the fibres, whicb though visible to tbe eye arer 
sciuxxly separable by tnechanid^ means, are parallel 
to each other ; ukI the mats ia (pfaich diey occur U 
divided by numeroas darlt coloured lines cnusing tbe 
fibres at right anglea. It is observable that these 
masses are disposed to break mto separate pieces in 
the direction of these lines. Sometimes the lines 
are very irregular in their dbection, and at the same 
time curved, presenting a reticulated appearance ; 
in which case it is often difficult to ascertain whether 
the substance ^ould be called serpentine or as- 
bestus. Asbestus of this kind, when polished, has 
often a silky lustre. 

Tak. 
It is easily cut by the knife. 
It was liardened, and became paler, in the heat of Hoe 

Berlin porcelun furnace. 
Specific gravity varies fi-om 2,58 to 2,87. 
Primitive form, a prism at right angles with its base ; 

which is a fbomboid with angles of ISO^ and 

60*. 
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Magnesia 
Alumine . 
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Talc rarely if ever occurs distinctly crystallized : 
it is most commonly met with In thin broad laminie 
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easily separable from each other : sometimes in soft 
masses fiHade up of mmute scaly particles more or leas 
.closely aggre^ted ; which gi?e^ it a silvery appear- 
ance : and lastiy^ in a e<mi{dieitely indurated earthy 
&nn ; as in the case of the substance called French 
Chalk. ^ 

Laminated Talc. 

The lamime are either flexible and inelastic ; or, if 
not sufficiently firm to admit of being bent, they 
crumble between the fingers into small scales, or into 
a spft powder which adheres to the skin M'ith some- 
what of a pearly or silvery lustre. 

The softness perce)>tible upon touching laminated 
talc, and its want of elasticity, sufficientiy distinguish 
it fi*om mica ; with which it may be confounded by 
the eye* It may be distinguished firom selenite by 
remaining unaltered in a low red heat ; which converte 
the latter substance into a ivbite friable powder. 

When the substance of the laminsa is sepamble 
into small scales, it has been sometimes employed, 
like mica, for the purpose of fiosting images of the 
Virgin ; a custom already spoken of under the head 
of Selenite *. 

When laminated talc, or indeed any form of this 
substance, is capable of being triturated into an im- 
palpable powder, it is sometimes mixed with red 

♦Vid.p. «(J. 
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colouring matter, and used as a cosmetio. TTiim 
practice may perhaps elucidate a passage in Plinjy's 
Natural History, describing the preparation of a 
pigment which he calls pterpuriisum. Frwn this pas- 
sage, which is in the thirty-fifth hook, it appears tfiat 
purpurissum was prepared hy pulverizing a -wftife 
earthy substance; which was afterwards impreg- 
nated with a purple colour, by steeping it ui a fluid 
charged with the particular dye. 

Venetian Tak. 
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Indurated Tak:. 
Craie de Brianfon ; from the place where it is met 

French Chalk ; called chalk jpertiaps from the whit* 
powder into which it may be reduced by me- 
chanical means. 



Site .. . ; . 


., OS 


Magnesia . . 


. 87 


Aliuame . . . 


. 1,4 


Oijdoflroo . 


. 3,5 


Water ... 


. 5 



09,0 Fauf. 



This substance is much employed when reduced to 
powder for the purpose of removing stains, occasioned 
by grease, from silk. 

If lines be traced on glass by means, of a piece of 
indurated talc, they remain invisible ; or are scarcely 
perceptible by the naked eye, till breatiied on. I 
have not met with an explanation of the effect 
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^nafysii of Jad$ bjf M. 
Hwpfner. * 

Silex , . « • • t 47 

Carbonate of Magnesia $B 

Carbonate of lime • • ^ 

>Alumine . ...» 4 

Oxyd of Iron . , . 9 
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JnalyHi ofJudeby M.Theod. 
de Smutssure. 



Silex 

Lime • • • ., . 
Alumine ... . ^ 
Oxyd of Iron . . 
Oxyd of Manganese 
Potash t^ • . . 

Soda 

Water . . . . . 



53,75 
12,75 
\fi 
5,0 
2,0 
S,5 
10,75 
2,25 

96,50 



It appears from a comparison of the analyse^ just 
jitated, that the results obtained by M. Haepfner dif- 
fer very remarkably from tliose of M. de Saussure. 
The latter gentleman has also analysed a substance,* 
closely resembling tlie green American jade or axe- 
fttOQe, which he first met with in the form of a peb- 
ble on the shore of the lake of Geneva ; and after- 
wards in a serpentine rock near Turin. The analysis 
gave the following results : 



Silex . * • 


44» 


Xime ^ • 


4 


Alumine • < 


. 30 


Oxyd of IrcMi , 


. 12,5 


Soda . . . 


6 



06,5 

Veiy beautiful specimens of tliis substance, with 
respect to their size and colour, have been brought 
from America, and some of the islands of the Paci- 
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fie ; in the form of axes &c. actificially. cut and p«- 
lished. They ue of a deep hut bri^t green colour, 
mih a. waxy transparency at the edg^ : their hard- 
ness i» very considerable, as appears from the use 
for which they were evidently intended ; but this is 
at the same time accompanied with a remarkable 
toughness : their texture is very compact in general, 
but here and there it is partly schistose, partly fi- 
brous or splintery ; with which probably their tough- 
ness is connected. To the touch they are remark- 
ably smooth ; and tl^ieir lustre is almost as though 
the surface had been oiled. 

Some mineralogists have supposed that a substance 
so hard could not have received such an accurate de- 
licacy of form, from people so uncivilized as the na- 
tive Americans ; and have therefore conjectured that 
when lirst met with it is soft, and that it afterwards 
hardens by exposure : but the variety which M. de 
Saussure analysed was completely hard when first se- 
parated from its native rock : and, besides this, Ro- 
bertson describes the perseverance of the Americans, 
in the very instance of the formation of their tools, 
as most remarkable. 
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disseminated in specks tlirough the substance of 
white primitive carbonate of lime. I have seen a 
specimen of this kind from one of the western islands 
of Scotland. 

Nephrite. 
Lapis Nephriticus : the term is particularly applied 
to pebbles consisting eitlier wholly or in part of 
jade ; and arose either from their kidney form, 
or from the superstitious application of them to 
the cure of diseases of tlie kidney: their form 
perhaps having originally led to such an appli- 
cation. So, almost within the last hundred years, 
our Pharmacopieia had a preparation of dried 
fox's lungs, which was ^ven in cases of pulmo- 
nary consumption. 

Pebbles of this kind occur in great abundance in 
one of the islands on the western coast of Scotland. 
They are frequent also on the shores of the lake of 
Geneva. 
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Chhrite^ 

When pulverized it is soft to the touch. 

Fusible into a black slag, and afterwards magnetiCi 

Chlorite is so called from its colour ; which is a dark 
dull green. This depends on the oxyd of iron 
contained iii it ; and is very nearly of the sapi€ 
shade in all the varieties of this substance : 
more nearly perhaps than in the case of any 
other mineral. 

Its fusibility depends on the great proportion of 
oxyd' of iron contained in it. 

Small Foliatedy on Scaly Chlorite. 

The foliated or scaly particles of this variety ar© 
closely compacted ; , and in the mass have an ob- 
scurely schistose structure. The foliated chlorite of 
Corsica contains octahedral crystals of magnetic iron 
ore ; and sometimes adheres so closely to the surfaces 
of the crystallized iron, as not to be e^ily sepa- 
rable. 

Earthy Chlorite. 

Peach ; of the Coniish Miners. 

Talc Chlorite Zographique ; of Haiiy : from its use in 

painting. 
Qreen Earth of Verona; being met with in that 

neighbourhood : perhaps also the Appianum vi- 

ride of Pliny, which he says was prepared fromi 
^^ a green clay ; to a substance of which kind the 

earth oF Verona bear$ a strong resemblance. 
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Silex . • • 26 
Aliunuie • • 18^50 
Magnesia . • 8 
Oxyd of Iron . 43 
Muriate of Soda V ^ 

or of Potash ) 
Water . . - 3 



99,50 Vauq. 



Silex . • 
Al^mine • 
Magnesia . 
Lime . • 
Oxyd of Iron 
Water 



53 
12 

3,6 

2,5 

17 
11 

99,0 Klapr. 



Earthy chlorite vei^ comnionly accompanies the 
tin-ore of Cornwall, and is disseminated through the 
same matrix in the form of small tearthy grains or 
specks. It is easily recognized by its green colour. 

The ckvities, and irregularly spherical particles of 
coJcareous spar, agate, &c. met witli in basaltic 
rocks, are often superficially covered with earthy 
chlorite. Specimens of the Bohemian garnet are also 
frequently covered with an earthy form of chlorite ; 
but in many instances the incrustation of the garnet 
is of a distinctly small foliated texture. 

The substance known in the arts by the name of 
the green earth of Veronisi is met With, in irregulai* 
nodules, in the north of It^ly : in its appearance it 
resembles green clay, and atUording to the analysis 
of Meyer contains no magnegia. Dolomieu, however, 
who has visited the spot, considers it as a variety of 
chlorite. It is used in oiUpainting and stucco. It is 
perhaps derived frem the detritus of disintegrated 
basaltic rocks *. 



» Vid. snp. 
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^ctinoSte. 

Shorlaceom ActinoUte ; of Kirwan. 

Straklstein, in Germ.; in Engl. Arrow-stone: met 
with in " long slender prisms, or rather pyra- 
" mids, being thicker at one end than the other, 
" and hence called, Strahl, or Arrow-stones*." 

Asbestinite : when the prisms are acicular, actinolite 
may be mistaken for asbestus : and hence the 
foregoing name. 

SuiBciendy hard to scratch glass. 

Specific gravity 3,33. 

Fusible in the heat of the Berim porcelain furnace 
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in distinct rhoiiiboidal prisms, of a bright dark gi'een 
colour,, irregularly imbedded in compact silvery talc. 
Owing to the softness of the matrix, these prisms 
may very easily be detached from it by mechanical 
means : but it is difficult to obtain them of any con- 
siderable length, as they are remarkably disposed to 
separate transversely by the application of even a 
slight force. In consequence of tliis, it is very common 
to see the extremities of them, thus broken, slightly 
projecting from the mass of talc containing them. 

In some instances the number of the crystals, com- 
pared with the volume of the mass containing them, 
is very few : in others, the proportions of the con- 
tained and the containing substsgices are nearly 
equal : and in some, the proportion of the crystals 
so far prejdominates that the talc may be rather said 
to cement them togetjier, than to contain them. If 
the talc is entirely wanting, which occasionally hap- 
pcQS, the appearance of the mass is not very unlika 
coarse fibrous aabestus. 

-Sometimes the crystals of actinolite are nearly of 
a black colour ; and the talc containing them is of a 
dirty white, here and there stained of a brownish 
achry yellow. 

Actinolite sometimes occurs in compact masses, 
consisting of small flat prisms not easily separable 
from each other ; parts of the specimen being of a 
green, and other parts of a distinctly red or greenish 
red coloui: : the difference of colour is perhaps ow- 
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ing to the difference in the degree of oxydation 
th^ iron contained in them. 

Dolomieu and Haiiy seem inclined to consider 
actinolite as a variety of Hornblende. 

Boraciie. 

Cubic Quartz ; from the joint consideration of its 
form and hardnesft. 

It was fused in the heat of the Berlin porcelain fur- 
nace, into a yellowish clear glass. 

Sufficiently hard to scratch glass. 

Electric, by beat, at the eight points formed by the 
solid an^es of the cube : four of them having 
the vitreous; the others, the resinous electri- 
city *. 

Specific gravity %S6. 

Primitive form, a cube. 



Boracic Acid 
Magnesia • 
Lime . . . 
Siiex . . . 
Alumine • . 
Oxyd of Iron 



68,00 
15,50 
11,00 

fi,00 

1,00 

0,75 

96,25 Westmmb. 



Boracite, which is so called from its containing 
boracic acid, is the only mineral of the magnesian 



 This property is explained in the introduction, under the 
head of Elcctrkitif of Mineral Substances. 
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genus in which the earth is found combined with an 
acid, and at the same time crystallized. 

The common form of crystals of boracite is a modi* 
fication of th« primitive form ; and is an incomplete 
cube, having each edge singly or doubly bevilled. 

The colour of tlie crystals is commonly a whitish 
drab : but sometimes they are colourless^ and near- 
ly as transparent as glass; in which case they are 
said to contain no lime. 

Boracite is alway? met with in a cry^lized state.; 
and hitherto has only been found in the neighbour- 
hood of Luneburg, in the duchy of Brunswick. The 
crystals are separately and sparingly distributed 
through a mass of gypsum, by which they are accu- 
rately enveloped. The gypsum is of a compact 
stony texture, and nearly of the same colour with the 
crystals. 



, 
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Chrysolite. 

Peridot ; of commerce. 

Topfiz of the ancients, probably ; for Pliny describes 
the topaz under characters very appropriate to 
the chrysolite of the modems: and evidently 
the chrysolite of the moderns, being green, must 
differ from thp chi7Solite of the ancients : as the 
latter from its name was doubtless of a golden 
yellow colour. 

Infusible by tjjp blowpipe. 

Sufficiently hard to scratch glass. 

It has the double refracting power in a very remai'kable 
degree. 

Specific gravity 3,4. 

Primitive form, a four-sided prism, at right angles 
ivith its base ; which is a parallelogram. 

> 
Chrysolite from the Lexiant. 

Magnesia . . • 60,5 . • . 43,5 
Silex ..... 38 ... 39 
Oxyd of Iron . . 9,5 ... 1 9 

98,0 TflMgr. 101,5* X/flj5r. 

The chrysolite of the moderns, the least hard of 
those stones called gems, is commonly of some shade 
of green ; often of an olive or even bottle green : it 

* The increase of weight in this analysis depended on the dtf. 
ficalty of accurately drying the precipitates obtaioed during l3ie 
process of the analysis. 
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differs therefore, judging by its name, from tlic chry- 
solite of the ancients. That probably was either a 
deep coloured variety of the Oriental topaz^; Or the 
gem which we call the hyacinth. The Brasilian topaz 
is out of the questipn at suqh an early period of his- 
tory, and the Saxon and Siberian are too light coloured 
to justify the application of the name ; supposing even 
that they were known at that time. 

The native situation of the chrysolite is not ascer- 
tained. The chrysolites of commerce are principally 
imported from the Levant. They appear generally 
in the form of irregularly worn fragments, with oc- 
casional traces of a quadrangular prismatic crystal- 
lization. 

Bruce mentions an emerald island in the red sea ; 
but says that tlie green substance he there met witii 
was scarcely harder than glass. May not this have 
been a chrysolite, and this island the topaz island 
mentioned by Pliny * ? 

Minute crystals of this substance are said to have 
been met with in serpentine; and the analysis of 
chrysolite seems to justify the supposition of a natural 
alliance between the two substances. 

Jewellers have created much confusion with re- 
spect to the identity of the chrysolite ; having applied 
the term to many different substances, froni a mere 
resemblance in colour, 

* Vid, the article Topaz. 
TOL. t. R 
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Basaltic or Volcanic Ch 
semblance to cbrys 
being mel with in bi 

The olivin of Unkel \ 
the Berlin porcelain 
mass. 

Specific gravi^ S,26. 

Olivin from thi 
Silex . , 
Magneua 
lime . 
Oxyd of Ir 



It is evident from a c 
that olivin is allied to chi 
derived from its usual sli 

Olivin occuF$ m ^:^ni 
tides, in basaltic rocks 
other situation. 

It is very liable tp di 
lustre and then its cons; 
into a loose eartliy po 
ochry colour. From a ki 

• Vitl. the pre 
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tbe porous appearance of some varieties of ] 
may perhaps be accounted for ; the particles of 
originally contained in them havipg been seps 
by gradual decomposition. 

Those spherical particles of a yellow colou 
vitreous appearance, met with in the native ii 
Siberia, are supposed to be a variety pf olivin. 

The following description of the substance fOu 
the native iron of Siberia is taken from a 
in the Philosophical Transactions, written bj 
Howardt 

It cuts glass, but not quartz. 

Electric by friction. 

Extremely refractory in the fire ; not, even i 

least degree, losing its transparency. 
Specific gravity 3,28. 
^t presents no trace of a determined crysi 

form. 

Silez . . . V • 54 

Magnesia • • • S7 

Oxydoflron . . 17 

Oxyd of Nickel • . 1 



99 Mr. Hou 

In its analysis it corresponds with the chr 
and olivin ; and, like the latter substance, is lie 
decomposition ; ultfmately crumbling into a grit 
powder. 
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This earth is so nanaed from one of its natural 
compounds, the zircon or jargon of Ceylon; the only 
substance, with the exception of the gem called the 
hyacintt), in which it has yet been discovered. 

The minerals of this genus are transparent, and 

variously coloured. 
In hardness they scarcely exceed quartz. 
Infusible, but lose their colour by fire. 
Have a remarkably strong double refracting power. 
Specific gravity about 4,4. 
Primitive form, an octohedron ; each &ce of which 

is an isosceles triangle. The ordinary form of 

the crystals is ~a quadrangular prism terminated 

by a four-sided pyramid. 
They may be distinguished fh)m other ^ms by 
their inferior degree of hardness ; and by their strong 
double refracting power. 
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Zircon of Cejflm. 

Jargoriy or Mock Diamond. The term jargon has 
been given to such colourless gems as^ when 
cut and polished, are liable, from their lustre, 
to be mistaken for the diamond : it has usually 
been applied more particularly to the substance 
in question. 



Zircone • . 


. 69 


^ilex .... 


. £6,50 


Oxyd of Iron 


. 0,50 



96,00 Khpr. 

The zircon of Ceylon is found, together with crys- 
tals of the ruby, spinell, tourmaline, &c., in the sand 
of the rivers which have their source in the high 
mountains, situated towards the centre of the island. 

It occurs in the form of small flat colourlei^ 
particles, not unlike pieces of thin glass widi the 
angles and edges slighdy roundedw It is much used 
for the purpose of jewelling watches. 

Next to the spinell it is the gem most fre- 
quently met with in the rivers of Ceylon. 
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Hyacinth. 

fijUasinth of C^fhn . , . of Norvajf , , of ETpailfg. 

Zmoae . . . 7Q/> ... 66 ... OS 
Saes  . ..  fi^iO .  . ?\ . . . 53 
Oxjdoflron . 0^ . . . 2 . , , 1 

05,5 Klapr. 99 Fauq. 99 Klapr. 

Ttie hyaciath of mpd^rn inin0Fat(^ is cfflnmonly 
of a deep golden or amber colour ; and may perhaps 
be the chrysolite of the ancients : for its colour is 
much more appropriate to a substance so denomi- 
nated, than ttiat of the modem chrysolite ; and is 
equally &r removed from the colour of a gem which 
we may suppose the imcients to have denominated a 
hyacinth. By the- above analyses it appears that die 
hyacinth and the jargon belong to the same genus, 
fuid differ irom all other minerals in containing an 
earthy substance peculiar to themselves. 

Many substances however are called hyaonths bj 
the jewellers, from a mere resemblance in colour : 
thus the Oriental hyacinth, so called from its ^at 
degree- of hardness, is a variety of the ruby : tiie hy- 
acinths of Compostella are crystals of quartz, co- 
loured by red oxyd of iron. 
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The hyacinth of Expailly is found in the sands of 
a rivulet^ which runs among volcanic rocks, near 
Fuy in Velay : small sapphires are found in the same 
simation  

^ Tkl Ihe article Sapphire. 
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This earth, which is called Glncine Iroin the 
sweet ta^te of many of its saline forms, has hitherto 
been met with only in the beryll, the emerald, and 
ano^er mineral lately found in Peru. It was first 

discovered in the beryll. 

BeryUl 
Aquamarine ; from the sea-green colour of some of its 

varieties. 
Ckrysoberyll; appropriate to those varieties which 

incline to a golden or yellow colour. 
Sufficiently hard to scratch glass easily : it scratches 

quartz with difficulty. 
Scarcely altered in the heat of the Berlin porcelain 

furnace. 
Has a slight double refracting power. 
Electric by friction. 

Prunitive form, a regular hexhedral prism. 
Specific gravity 2,7. 



^S^ESS^ 







GLUCINE. : 


ii9 




Anabjsis oftht Bert/IL 


 : ■.. 


Silei . . 


68 




Silex . . 


66;iw '  


Ahmae . 


15 




Alumme . 


16,25' 


GluciiK . 


14 


^ 


Glucioe : 


15i5P 


Lime . . 


2 




Osyd of Iron 


:0,6p. 


Ojiydoflron 


1 






98i80 kljf^ 



100 Fauq. 

The beryllua and smaragdus of the ancients were 
limilar to each other, if not the same substance ; for 
Pliny, after having just spoken of the smaragdus, 
says, " eandem multis naturam aut certe similem ha- 
*' here berylli videntur * :" and from what follows it 
appears that those berylls were most esteemed which 
resembled the colour of clear sea-water : which pre- 
ference holds with respect to the aquamarines of the 
present day. The chrysoberyll, which was leas vivid, 
and of a golden yellow tinge, was held next in 
estimation : when paler than usual it was called a 
Chrysoprase. 

Berylls usually occur in their primitive form, a re- 
gular six-sided prism: which is commonly striated 
lon^tudinally. The crystals, which are formed by 
the connection of several prisms at their teraiinal 
faces, are easily separable at the points of union : and, 
like the tourmaline and basalt, present upon separa- 
tion a convex and a concave surface. 

Berylls are brought from India ; and also from 



• Nat Hitt lib. sutU. 
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Brasil. The most be&utiful are fttid to come from 
Daouria on the borders of Cliina. 

Aquamarines of very large dimensioDS have lately 
been discovered in France. 

The bei^ll may be distinguished from tourmaline, 
in- being electric by friction; but not by heat: from 
apatite, by its superior degree of hardness. 

£i 
Smaragdus of the ancic 

substance, was ; tb' 

gree corresponded 

with the emerald c 
Easily scratches glass, 1 
In the heat of the BerlJi 

opaque, but was o' 
Specific gravi^ 2,7- 
It is one of the lightes 

stones. 
Has a moderate double 
Primitive form, a regul 

Anahfsis of t\ 
Silex . . . 
Alumine . . 
Glucine . . . 
Liine .... 
Oxyd of Chrome 
Water .... 
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/ 

From the preceding analyses it appears, that the 
emerald of Peru only differs essentially from the be- 
ryll, by containing an oxyd of tlie metalHc substance 
called Chrome. It is supposed that the more 
lively hue of the emerald is owing to the pecu- 
liar nature of the metallic substance by which it is 
coloured. 

Emeralds are said to have been found in Asid, 
particularly in Ceylon ; and in Egypt : but it is 
doubtful whether a stone of. the same species with 
the Peruvian emerald, that is, containing at the same 
time glucine and oxyd of chrome, was known before 
the discovery of America. Tavemier says that the 
emerald is an occidental gem, imported trom Ame- 
rica to the Philippine islands, and from thence into 
Europe. 

That which is called the Oriental emerald, and 
which differs from the Peruvian not less in its supe- 
rior degree of hardness than in the nature of its con-* 
stituent parts, is a ff^en variety of the sapphire ; and 
of this nature probably is the gem of the late Archbi- 
shop of York, mentioned by the Dean of Westmin- 
ster in his History of the Commerce and Navigation 
of the Ancients. This gem, engraved with a Me- 
dusa's head of Grecian sculpture, was brought from 
Benares* 

The table in the abbey of Reichenau near Con- 

P Vol. ii. p. 769. 
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stance, said to be of emerald, was ascertained by 
Mr. Coxe to be green fluate of lime. 

The famous cup long preserved at Genoa under 
the name of Sacro Catino^ and now in possession 
of the French, is upon good grounds cmsidered as 
nothing mure than green glass. 

Baccius in a treatise on gems, written in the se- 
venteenth century, mentions this cup ; not without a 
doubt of.its being an emerald : " Genuse vbs emplum 
" habetur ex Smaragdo,.« ex Smaragdo fit*." 

It is not easy to conjecture what was Uie nature of 
the smar^dus of the ancients : Pliny says that it 
possessed the most vivid of all green colours ; and 
this probably might be siud at his time of the Orien- 
tal emerald : but it may be inferred tram the follow- 
ing passage that the sman^dus was too commonly 
used, and its dimensions too large, to justify the 
supposition of its being that substance. Speakir^ of 
ihe smaragdus he says, " Scalpentibus geramas ncm 
" alia gratior oculoium refectio est: ita viri dilenitate 
" lassitudinem mulcentf." 

The emerald is rardy of any considerable mi^i- 
tude, and at the same time perfectly clear and free 
from spots. 

The emerald fKJssesses the same distinctive marks 
of character as the berytl. The resemblance between 



* Bacc. d« Gemniii, p. 55. 
f Nit Hbt. lib. usTii. 
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them induced WaUerius to class them under the same 
head before the correspondence in their physical and 
chemical characters .had been ascertained. Werner 
however still considers them as distinct species. 

The emerald is found in considerable abundance 
in Peru, between the mountains of New Grenada 
and of Popayan, in tbe clefts and cavities of schis- 
tose and granitic rocks. 

Count Bouniori met with crystals of emerald in 
France, in a part of the same rock where he found 
sapphires *. ' '  

Brochant says that Dolomieu found a transparent 
and colourless emerald, in granite, iu the isle of Elba. 

Euclase. 

This substance h&s been so denominated by M. Haiiy, 
- in consequence of its remarkable fragility. 

It has the double refracting power to a very great de- 
gree. 

By the blowpipe it loses its transparency ; and is 
afterwards iused into a white enamel. 

Specific gravity 3,06. 

Primitive form, a prism at right angles with its base ; 
which is a parallelc^ram. 

* Vid. the arlids Sapphire. 
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Silex . . . . 35 to 36 

Alumine . . . 18 to 19 

Glucine . . . 14 to IJJ 

Oxydof Iron 8 to 3 



69 to 73 
SI to 27 



100 100 Fauq. 

The loss taken notice of in the account of its 
analysis depended, in part, on the voiatillzation 
of water contained in it: and hence probably its 
transparency is destroyed under the action of the 
blowpipe. 

Of all minerals this is most easily divisible into 
laminie. 

There is only one known variety in the form of the 
crystal of this substance : and this is very remarkable 
on account of the number of its sides ; which, when 
the varie^ is perfect, amount to seventy-eight. It 
consists of a prism having fourteen sides, terminat- 
ed at each extremity by a summit or pyrajnid of 
thirty-two sides. 
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This earth is a constituent part of the salt called 
Alum; from a solution of which it may be conveniently 
obtained, nearly in a state of purity : and hence its 
present name. It is sometimes called ArgiU^ tu 
being a principal constituent part of clays, or natural 
argillaceous compounds. 

Native Alumine. 

The existence of native alumine is nearly as ques- 
tionable as of native lime. An earthy substance 
said to be native alumine, and oft6n met with in 
cabinets in small kidney-formed nodules of a very 
white colour, was some years since discovered 
near Halle in Saxony ; but as it was found, according 
to common report, in a piece of ground attached to 
a chemical laboratory, many minemlogists doubted 
its natural origin ; and supposed it to be an artificial 
preparation, which had been thrown aside after the 
completion of the experiments that had given rise 
to its prodiiction. Mr. ' Jameson however says, that 
from its form, and the situation where it is found, it 
appears to have had a natural origin : and that no 
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laboratory is nearer the spot than a quarter of « 
league. He subjoins the following analysis : 

Alumine . • • . . 45 
Sulphate of lime • . £4 

W^tcr 27 

litne, Silex, and some ) 
muriatic Salt • . ) 



100 Foureroy. 

* 

From tlie analysis it might be inferred that this 
substance is not a natural production ; and certainly 
it is not entitled to be considered as a specimen of 
native alumine. 

JV(rcelUte. 

HydrargilUte ; from its constituent parts, water and 

pure argillaceous earth. 
Sufficiently hard to scratch agate. 
Infusible. 
Specific gravity 2,7. 



Alomioe . 


. • 70 


Wafer . . 


. . SO 




100 Mr. Daty. 



This substance has been denominated Wavellit^> 
in compliment to Dr« Wavel ; who discovered it iq 
the clefts of a soft argillaceous schistus, near Bam* 
staple in Devonshire. 



\ 



:. 
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It occurs in hemispherical tubercles, rarely larger 
ftan a pea, adhering firmly to the surface of the 
schistus on which it is found. From its internal as ' 
well as its external appearance it was at first sup* 
posed to be a variety of zeohle ; being very white, 
with a pearly or silky lustre ; and of a delicately 
radiated structure. 

A variety of the same substance, from one of the 
mines in Cornwall, has been analysed with nearly 
similar results by the Rev. W. Gregor. 

If any mineral may be considered as a pure na- 
tural form bf alumine, it is this : as water is the only 
foreign substance contained in it. 

Sapphire. 

Perfect Corundum ; of Count Bournon. 

TSlesie ; of Haiiy. 

Asteria ; of the ancients ? Saussure supposes that the 
asteria is an oriental sapphire; because some of 
the varieties of the latter, when cut in particular 
directions and exposed to the sun, exhibit the 
appearance of a star of six'^Syl* ' The method 
of cutting them so as to produce the effect 
cannot always be accomplished by design : tlie 
effect depends upon a reflexion of the light in 
tlie interval'of the laminae of the stone. 

The sapphire, after the diamond, is the hardest sub- 
stance in nature. 

VOL. I. T 
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In the beat of the BerUn porcelain furnace it n as 
unfdtered, excepting that in some pieces the 
colonr became a little paler. 

Primitive form, a regular six-sided prism, according 
to Haiiy ; but, accordii^ to Count fioumon, a 
sli^tlj aaite rfaomb, the plane an^es of which 
are 94' and 86'. M. Haiiy's mistake in. this 
instuKe arose from the great difficulty of ob- 
taioing the primitiTe form by mechamcal di' 
vision. 

Specific graviQr 4,016; the mean specific gravity of 
sixteen difierent specimens of sapphire, taken 
by Count Bourooti. 



Alumine . . gs,5 
XJme . . , 0,5 
Oi^d of Iron I 



Alttmine . 02 
Silex . . 5fi5 
Ox^doflron I 



. 100,0 Klapr. 9Q,i5 Chenevix. 

According to the analysis of M. Klaproth, who 
considers the lime as casual, the sapphire appears to 
be nearly a piwrTrttive form of alumine, coloured by 
oxyd of iron : its gr^at degree of hardness and speci- 
fic gravity depemkperhaps on the state of a^ega- 
tion of its particles. 

The sapphire varies from a deep clear blue to the 



f 



)■ 
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Sotoetimes . there » a . eooaklembie iihade of Wuck 
mixed with the blue.. Sapphires have frequentiy » 
striated cloudy appearance internally. Their laioir 
Dated structure is often rendered visible by acgideptfd 
fractures. 

Sapphires are principally found in the rivers of 
Ceylon; and in Pegu, and the adjacent country. 
Their matrix is not- known; but is supposed by 
M. Werner, from an examination of the sand in which 
they are found^ to be a species of trap or basalt. 

Sapphires have also been met with in Bohemia, at 
the foot of basaltic rocks ; where, as in Ceylon, they 
are accompanied by hyacinths : and in France, in 
the stream of Expailly*; where also they are accom- 
ponied by hyacinths. 

Ituby. 

Perfect red Corundum ; of Count Boumon. 
Tfel6sie rouge ; of Haiiy. 
Oriental Ruby ; of commerce. 

The physical characters of the ruby, saving the 
difference in colour, correspond almost exactly with 
those of the preceding variety. It generally has a 
mixture of blue, which gives it a tinge sU^htly inclinijlg 
to purple. 

In hardness it is a little inferioj' to the sapphire. 

Vid. p. 127. 



V 
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Unaltered by the heat of the Berlin porcelain | 

fiiraace, excepting that its colour became more 
vivid. 

Specific gravity 3,977 ; wliich was the mean specific 
gravi^ of twenty different specimens of ruby, 
taken by Count Boumon. ] 

Alumine ... 90 

Silex .... 7 I 

Oxyd of Iron . 1,2 

98,2 Mr. Cheaevut. 

From the similarity in their chemical analysis as 
well as their physical characters, the ruby and ; 

sappliire are now %ery generally admitted to be 
varieties of the same species. 

A perfectly transparent ruby is comparatively of 
much rarer occurrence than a perfectly transpareitf 
sapphire ; and hence the superior value of a ruby, 
when of a certain size and without defect, compared 
with an equally perfect sapphire of the same size. j 

i 

Oriental Topaz, Amethyst, Emerald, and I 

Chrysolite. i 
YeVmi, purple, green, and yellowith green perfect 

Corundum ; of Count Boumon. -■ 
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and chrysolite; to distinguish them from the Bra- 
^ silian, Saxon, and Siberian topaz ; and from tlie com- 

mon amethyst, which is a coloured variety of trans?- 
parent quartz, or rock crystal ; from the emerald of 
Peru ; and from the chrysolite of the Levant. 

In some specimens, traces of all the different co- 
lours are observable. 

The oriental topaz has usually a reddish tint. 

The oriental amethyst may be considered as re- 
sulting from an intimate union of the colours of the 
ruby and sapphire. 

The oriental emerald is derived perhaps from the 
union of the sapphire with the oriental topaz : but 
a small proportion of the red colour of the ruby is 
also, commonly, present ; which gives to the green a 
brown and dull tinge. 

The. oriental chrysolite may be considered as a va- 
riety of the oriental emerald ; in which the sapphire 
and the oriental topaz being united, the yellow colour 
of the latter predominates. 

Lapidaries call all precious stones orienial, the 
hardness of which is inferior only to the diamond : 
they adopted this custom in consequence of having 
observed that the hardest precious stones came from 
the East. The epithet is particularly apphcable in 
the present instance : because the above varieties are 
not only harder than any other substances resembling 
them in colour and transparency, except tlie dia- 
mond ; but are only, or principally, found in India. 
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All these different varieties, together with the sap- 
phire and the ruby, are essentially the same as to 
their chemical composition; the proportions of the 
constituent parts only slightly differing : they equally 
correspond in their physical characters. Hence they 
are now very generally referred to the same species ; 
at the head of which the sapphire is placed as being 
the hardest, and specifically the heaviest : and as 
they also correspond in their chemical composition 
and physical characters with the different varieties of 
the substance called corundum, but are superior to 
these in colour and lustre &c., Count Bournon has 
denominated the former perfect corundum ; the lat- 
ter imperfeci corundum : a division that might be 
very readily adopted on his authority, but that 
it would be difficult to supersede the use of such 
names as the sapphire &c. ; the substances so called 
being very constant articles of commerce. 

Count Bqumon observes that the hardness and 
specific gravity of these gems are in proportion 
to their transparency : that though so much harder 
than flint, they do not, when struck by steel, produce 
so numerous or such bright sparks : that they are 
phosphorescent by firiction ; but not so easily, or with 
so vivid a light as quartz, and without the peculiar 
smell that accompanies the phosphorescence of the 
latter substance : that their structure is laminated ; 
and that those which are the least perfect are most 
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easily divisible by mechanical means : and, lastly, that 
he is yet doubtful whether these substances are 
found in any part of the world except certain dis- 
tricts of India : though he thinks he met with sap- 
phires in France, in the mountainous parts of the 
province of Forez, near Montbrison *. 

Tavemier says that Pegu produces rubies ; espi- 
nels, or mother of rubies ; yellow topazes ; blue and 
white sapphires ; hyacinths ; and amethysts : but that 
the natives of the country, who are employed in col- 
lecting them, call all precious stones rubies ; specify- 
ing them by their colour : thus sapphires are blue ru- 
bies ; topazes are yellcnv rubies ; &c. The coinci- 
dence between this local classification, which arose 
merely from the substances being found in the same 
place, and the classification of the present day, which 
depends on the identity of their chemical compositioa 
&c.y is singular. 

Spinell Ruby. 

Balass Ruby ; so called fi-om the w ord Balacchan^ 

the Persian name of Pegu. 
In the heat of the Berlin porcelain furnace, part of it 

melted imperfectly into a. scoria. 
In hardness it is inferior to the oriental ruby. 
Specific gravity S,66. 
Primitive form, a regular octohedron : this is also the 

form in which it is comnionlv met with. 

 Phil. Trans. 1802. 
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Alumine 82,47 

Magnesia . . '.^ • . 8,78 
Acid of Chrome . • 6j1^^ 



97,43 Fauq. 

Crystals and fragments of the spinell ruby consti- 
tute more than nine-tenths of what is known in com- 
merce by the name of sand of Ceylon. This sand is a 
collection of various precious stones separated from 
the sediment of the rivers of that island, by which 
they have been conveyed from the interior : but as a 
selection of the most valuable has already been made 
in India, where they receive their first polish, crystals 
of the spinell of any remarkable size or beauty arc 
rarely met with in the sand when it is imported into 
Europe. - 

The Spinell is met with in the same situation with 
the oriental ruby, and principally in Pegu and Cey- 
lon. The matrix is not known : but it is supposed 
by M. Werner to be a species of basaltic rock. 

In the Hon. Mr. Greville's collection there is a 
specimen cdntaining spinell imbedded in calcareous 
spar, and accompanied with crystals of mica and 
magnetic pyrites. 

The spinell is sometimes of a yellow, and some- 
times of a bluish colour : sometimes entirely colour* 
less. 



f 
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This name is derived, according to Pliny, from 
an island in the red sea where the topaz of the an- 
cients was found. It has already been said that the 
topa2 of the ancients was probably the chiysolite of 
the modems *. 

There are three principal varieties of the topaz; 
the Brasilian, the Siberian, and the Saxon. Ail these 
have the property of changing the colour of syrup of 
violets to a green ; but in order to produce the effect 
they must be first reduced to powder, and suffered 
to temain in contact with the syrup for a few hours. 

The eitistence of fluoric acid in the topaz has been 
only recently ascertained. The discovery was made 
by MM. Klaproth and Vauquelin. 

Many other mineral substances bre sometimes dis- 
tinguished by the name of topaz ; as the hyacinth, 
the chrysoberyll, yellow ti^ansparent quartz, and even 
yellow fluor apar. The oriental topaz is a variety of 
the sapphire, already described under the head of 
that substance. 

The topas may be distinguished from the chryso- 
beryll, by its greater specific gravity ; and, generally, 
by its difierence in fbrm ; the crystal of the latter 
nubstanee being commonly an hexhedral prism : from 
yellow fluor and quartz, by its greater degree of hard- 

♦Vld.p*130. 
VOL. I. V 
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ness : firom the hyacintb^ by its inferior specific 
gravity- 

BrasiUan Topaz. 

.In hardness it is intermediate between spinell and 
quartz ; yielding a little to the file. 

Has a double refracting power. 

Electric by heat ; positively at one extremity^ nega- 
tively at the other. 

In the heat of the Berlin porcelain furnace it became 
white and opaque. 

Specific gravity S^5. 

Primitive form, a prism at right angles with its base ; 
the angles of which are 124* SS' and 55* 38'. 
The common form is an oblique angled four- 
sided prism ; terminated at one extremity by a 
short quadrilateral pyramid, the faces of which 
are generally unequal. 

illamine . . • * . 47 to 50 

Silex 28 to SO 

Fluoric Acid .. 17 to 20 

Oxyd of Iron . • to 4 

The colour of the Brasilian topaz is commonly a 
deep golden yellow ; sometimes it is of a safiron or 
reddish hue. 

The yellow varieties become of a pink colour by 
exposure to a red heat; and are then called Brasilian 
rubies. 
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Siberian TopasL 

The Siberian topaz is colifimonly transparent, and 
colourless ; or of a very pale bluish green shade, too 
faint to be easily perceptible. It is accompanied by 
crystals of the beryll and aquamarine. Like the Bra- 
silian topaz it is electric by beat ; positively at one 
^xtfemity, and negatively at the other. 

Saxon Topaz s 

T3ie "Saxon topaz corresponds very closely with 
the Brasilian, excepting that it is electric by friction 
instead of heat TJbie fslectricity is excited very easily, 
And continues for half an hour or more. 

The colour pf the Saxon topaz is « a pale wine- 
yellow. 

Garnet. 

• • • 

OranattiSj of Wallerius ; from the resen^blance of 
songue of its variati^ to the coknif of the fruit 
and flower of the pomegranate. 

Carbunadus^ and Pyrepus ; of Pliny, i&c. ? 

"AvBpa^ of Theophrastus ? this and the two foregoing 
napies are derived from the fire-red colour of 
|)ie substances to which thay were applied : and 
are particularly applicable in that sense to soiqc 
varieties of the garnet 

The colour most esteemed in the garnet is red : but 
it is met with of various other colours ; yellow, 
green, brown, and black* 



n 
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It is sufficiently hfu<d tq KT^tdt qur i 

Fusible by the blowpipe. 

Specific gravity varies from 3,55 * 

Primitive form, a dodec^edro 
feces, all of which are simi 
form, which corresponds t 
in a bee-hive, comprehend ; 

under the smallest exten 
The essentiidly cotutituec 

silex, alutnine, lit]pe, and ox' 

portioas of these vary coasi 

Silex . . . . 
Alumine . .  
Jine . ... 
Oxyd of Iron * . 

Oriental or Sirianie Garnet ' 
Sd. «r. 4.085. 



Awmm. 



u$ 






Garnrtr 

S'Mz f . . 36 • 

Alumine . . 22 • 

Ljme • • • ^ • 

Oxyd of Iron . '41 • 



R9d QamHyfram 

, , 52 

. . 20 

. . 7,7 

. . 17 



102 * Fauq. 96,7 Vai^, 



WIfUom amoffbaui Qwrnd of 
Sp* gr. '3,55^ 

Silex . « • • 38 
Lime • • • • 31 
Alumine . . .20 
Oxyd of Iron . 10 



QQFauq. 



Mack G&mei, from 



f^' 



Silex • . • 43 

Xime • • • 20 

iVIumine • . 16 

Oxyd of Iron 16 



Bktck Garnet f found near 
.- FreocaiL 
8p* g^ d,7», 

• ^« • • 34^ 
. ... 33 

• . • • 6j4 



r 



9.5 Fidttf. 



gn^gmoff. 



By the preceding analyses it appears, that the Si- 
rianic and Bohemian garnet^ which are most valuable 
on account of their transparency and colour^ contain 
a greater proportion of iron than any of the other va^ 



* TvL aQpi)m«9g90let p. ISO* 
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rieties : the yellow and black garnet, a greyer pro- 
portion of Ikne, and a less proportion of atumine. 
It appears also, as indeed might be expected, that 
the specific gravity of garnets is hei^tbened in pro> 
portion to the quantity of iron contained in them. 
The difference however in these analyses renders it 
doubtful, whether these several substances can be 
considered as of the same species. 

The oriental or noble garnet, as it is also called, 
is said to be of a crimson colour ; the Bohemitm, ra* 
ther of a blood red : but more than one opportunity 
jias occurred, in the preceding pages, of observing 
that the term oriental has a reference rather to beau- 
ty and hardness, ihan to local situation. The Bohe- 
mian garnet would indeed by jewellers be called 
oriept^ in preference tOtany other; being of a. great- 
er degree of transparency : hence iadeed it is most 
frequently used in jewellery. In some instances the 
colour is so intense, that, to facilitate the display of 
this, it is cut into a form somewhat resembling the 
cup of an aqpm ; but more fl9,^tened, 

The Bohemian garnet is found, together witb hya- 
cinths and sapphires, in- alluvial districts, which ap- 
pear to. have been fornrfed by th? detritys pf basaltic 
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Du&r They are very cofnnuHi in tk^ I^ugblands cT 
Scotland, and. are disseminated . in crystals thpougk I - 
the substance of varieties of gneiss and granite. I 
have seen specimens from that quarter c<»siating of 
small dodecahedral cryistals, of a blackish red edour, 
and about the i»ze of a pea, loosely cemented toge^ 
ther by a dark coloured, substance bearing no pv(^ 
portion in quantity to the garnets themselves, which 
constitute more than nine tenths of the whole mass.: 
Some remarkably large crystals of garnet are met 
with in the mountains tliat sepai*ate Stiria from Ca^ 
rinthia : they are incrusted with green talc. Equally 
large crystals are found in th^ Tyrol ; but without 
this incrustation of talc. Some of tliese large cry- 
stals are of a dark reddish black colour, and capable 
of receiving a polish sufficiently fine to reflect the 
images of objects from their surface. , > ' 

In some parts of Germany, and Bohemia, com- 
mon garnets are employed as a flux in the reduction 
of iron ore ; a^purpose to which they are particularly 
adapted, as they themselves contain a considerable 
proportion of iron. 

It is a remarkable fact that in some instances the 
most perfectly transparent garnets affect the magne- 
tic needle. 

Tbe garnet when of a dodecahedral form may be 
distinguished from the hyacinth of the same form, 
by the angle under which its faces mutually incline 
to each other, which is in every instance 120*; while 
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in the hyadntb it is somet-' i 
times leas. ' Qn the BRfne i 
distiDguished from dodec i 
sonae of the varieti^B of t i 
JiDguiatied fVom leucite, T 
«pedfic gravity : ftom tlv 
finiority in colour lUid h> 
There is a curious f 
appears that in his tir 
stones TFere commonly 
eomething anedogous, 
might be detected by 
ferior specific gravity 
speaking of the dif!i( 
artiiicia] carbuncles, I 

" ficilius quam diSc 
" eis occasio artis | 

" gantur : adulten 
*' prehenduntur, i 
" eoim natura : 
" minus est vitt 



' Corundum. 

Adamantine Spar : iJihen pulverized it is used by thp 
Chinese and liidian lapidanes instead of dia- 
mond powder, for. cutting and polishing gems ; 
 &c • and hence the preceding name. 

Its hardness is very considerable ; as appears^ from 
the use to which it is applied, described above. 

It has a double refracting power. 

Primitive form is the same as that of the sapphire : it 
is commonly of a distinctly laminated structure, 
and is easily divisible into rhombic fragments. 

Specific gravity 3,931 : which was the mean specific 
gravity of thirty-three different specimens of co- 
rundum, taken by Count Boumon. 

Corundum of China. 

. Alumine . : . 84,0 ... 86,50 
Silex .... 6,5 .• . 5fi5 
Oxyd of Iron* . . 7,5 . • . 6,50 



\ 



98,0 Klapr. 98,25 Vauq. 



Corundum of Bengal. 

Ahitnine . • . 89/50 
Silex • . . . . 5,50 
Oxyd of Iron . • 1,£5 



■M* 



96,25 Klapr. 



TOL. r. 
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ConmduiniifM<Uabar , . ofJvm . af the Camatic, 
Alumine . 86^ ... 87 . . fli 
"Siles . . 7 ... 6,5 .. 5 
OxydoflroD 4 ... 4^ . . 1^ 

91 A 98,0 ffJ^Mr.Chtnevtx. 

Corundum is an Indian term, an explanation of 
which I have not met with. The Chinese conmdum 
contains a little more than one tenth of its weight of 
magnetic iron ore, mechanically disseminated throu^ 
its substance in particles of various sizes ; sometimes 
as large as a hazel nut : their form is indetermiaate. 
'In the foregoing analysis these particles were pre- 
viously separated by applying a magnet to the pul- 
verized stone. 

The Bengal corundum contains no magnetic iron : 
a few grains are occasionally found adhering to its 
surface. 

The Chinese corundum is of ft deep brownish 
green cohMir ; that of Bengal is of a light yellowish 
colour ; oi Malabar, a reddish brown ; of the Camatic, 
a greyish or greenish white. The last mentioned 
variety is most commonly met with in cabinets; and 
generally in firagments that more or less approach to 
a cubic form. 
The above varieties of corundum are met with in 



ALUMINE. 




155 


Emertf. 


- 




Smiris cinerea^ soUda; of Wallerius. 


• 




_ » 

It is sufficiently hard to scratch flint ; and 


scarcely 


yields to the file. 




m 


Specific gravity 4. 




* 


Alamine • 80 . • . . 6i5>() . 


. 50 




Silex • • S • • • • ^fit' 


. 6 


^ # 


Qqrdoflron 4 • . • . 8^ . 

Undissolved 1 

residuum ) 


• S£ 
90 Mr. 


• 


87 »4,8 


Tennant^ 


Emertf qf^ Jersey. 




• 


Alumiue • « • • • 


70 


» 




,30 





100 Vauq. 

Mr« Tennsnt once saw in London as much as fift^ 
tons of emery) consisting of angular blocks incrusted 
with ironrore, pyntes^ and mica ; the last mentioned 
substance freqtiently penetrating the whole mass, and 
giving it when broken a silvery appearance. It is 
r^nuicable, he observes, that tlie above substances 
which have no chemical relation to the emery itself 
accompany also the corundum of China; with which 
emery agrees in hardness, specific gravity, and 
analysis. Mr. Tennant did not find any pieces of a 
crystallized form. 
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In consequence of theiitm cor 
a low state of oxydation, it is t 
and particular varieties of emer 
ancc not utJike grey iron ore ; 
which are contained in the ' 
Naxos : hence emery has of 
ore of iron.. It is now cc 
variety of corundum. 

The emery of Smyrna, c 
fi-om thenc^, is found in sc 
bles at the foot of primiti 
Naxos. Tliis is the i 
England. 

Emery is found in 
Jersey ; on the coasts i 
abundantly in the isla; 

It is separated frai 
it, by the opemtions 
different sedimefits 
ble in proportion t' 

It. is used acc( 
polish to sculptor 



ALUMINE. is7 

Felspar. , 

Felspar signifi^ Rock-spar^ from' the German word 

Jels^ a rock. By some it is called Feldspar or 

Field-spar, from the German wovd/eld, a field ; 

crystals of it being often foimd dispersed over 

jopen tracts of country. . ! 

It is sufficiently hard to scratch glass, and strike fire 
' with steel. 

Phosphorescent, and electric (tliou^ not easily) by 
friction. 

It has a double refracting power. 

^Specific gravity varies from 2,4 to 2,7. 

Primitive form, an irregular obliquely angled paral- 
lelepiped. 

It occurs both crystallized and amorphous. Some^ 
times uninterrupted masses of felspar are met with 
in the form of rocks or mountains : but most com- 
monly it is a constituent part of other rocks, particu- 
larly granite and porphyry. 

The principal constituent parts of felspar are silex 
andalumine; the proportionof the former greatly 
exceedinc^ that of the latten In some instances a 
considerable proportion of potash is present,, which 
.gives . a fusibility to tlie compound ; the varieties 
which do not contain potash being very refractory. 
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Adttiaria. 

So called fr6m the word Jdttlat >A eU luifle of doc 
of the heists of St. Gothard; vhere it was 
discovered in die fiuiim of rocia of gneiss and 
ftiicaceons cchiBtus. 

It is also called Moon-^tau, from its o^oiir and soft 
lustre. 

In the heat of the Berlin porcelain fiiraace it wu fiised 
into a clear colourleit ^ass. 

It generally occurs in double crystals, whtdi are 
sometimes aght or ten inches long, more or less 
perfectly transparefit ; a&d of a delicate cream 
colour, with a pearly lustre. Some of the sun- 
faces are marked with broad shallofr channels.. 

Specific gravity 9,55. 

Silex . . . . fi4 

Alumine . . . flO 

lime . . . . t 

Polssb .... 14 

100 Fmtif. 

The fiisibilitv of adol^a is owine to the lutash 



AjUVMlNf:. 



Ud 



I ' 
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Argentine JSelspfir.' 

Oculuspiscis. 

This substancei the eppearance of which is in part 
explftiwd hy it3 SiWOCi was discovered and analysed 
by a g^tleman c^ the Daooe of Ppdim. He met 
with it, in the form of rounded fragments, in the 
l)l»(J( m^untiun ^ Longuedoc 



Sflex . • • 


. 46 


Alumine • • 


. 36 


Oxyd of Iroo 


. 16 



98 

In its external characters it is nearly alHed to fel- 
spar ; but by the quantity of oxyd of iron contained 
seems essentially to diflfer from it. 

Green Felspar. " ' 
In the Berlin porcelain furnace it was fused in,tp a 
milk-white glass. 



Sikx . . ^ 
Alunuiie • 
lime • * 
Potash 
Oxyd.of Jrpn 



17,02 

13 
I 

96,85 Vaitq. 



TWs variety, wMch is wet with at the eastern base 
^f the.Qujcal mountains, is reoiarlfftble on account of 
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its colour, and the great -proportifm of potash contained 
m it. 

Blue Felspar, 
This variety has only yet been met with in Stiria; 
It differs from the generahly of felspars, in being of 
a compact and earthy instead of a laminated texture. 
Thin and irregularly curred taminft of Silvery tale 
penetrate its substance in various directions, and add 
greatly to its beauty ; the blue colour of the mineral 
being itself very delicate. 

Opaline Felspar. 
Labi'adorc-stone ; having been 6rst found in roupded 
fragments, in an island on ttie Labradore coast. . 
Specific gravity varies from 2,67 to 2,69. 

The general colpur of this stone is an iron grey : 
it is called opaline irom a remarkable play of colours, 
visible, as it were in its interior, when held in parti- 
cular directions: the most conspicuous colours arc 
blue, green, purple, and orange-red; the intensity of 
these altering according to the alteration of the direc- 
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Akdi^et ^ryis^ttk tbrdugh the tiiaM of gi^Afte; tba^ 
form of the crystals being for the most paort M oblOitg 
rhomb. Their iStrucCore is frecjoently remafkabto on 
account df the relver^d situation of the laminas ii¥ 
the two longitudinal halves of each Crystal : in 
Missequence of which the light is reflected much w/6t€ 
vividly from oue half than the other, when the cfys- 
fEil is^ held in certain directions. 

Ob^erbatums an Felspar. 

Felspar is often remarkably disposed to undergo 
at spontaneous disintegration ; which there is reasoA 
t<^ suppose, id sbme instances at least, depends 6tk ai 
prelrious alteration m the nature or proportions' of its^ 
eomponent principles. This alteration is thought by 
Wemet to have been effected by (he loss, either par- 
tial or entire, of the potash naturally contained in 
k. Aiid this opinion is supported by the observation 
ttal felspar is^ often, less fusible inprO^»brtionto itsstatef 
€rf disiittegration; and that those felspars in ivhich a 
considerable proportion of potash is present are very 
fusible. 

Some have thought that tile disintegration depends 
Oti exposure to the atmosphere: but Mr. Jameson 
Observed, at great depths in the mine^ of Fi^eyberg,' 
beds of gneiss completely sheltered from the action 
of the weather, in which the felspar was entirely dis- 
hitegrated. Perhaps this altered state of felspar may 
be referred, as Mr. Davy has suggested with respect' 

VOL. I. y 
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to the spontaneous alteration of mineral substances 
in general, to the agency of electricity. , 

But tbis .part of the history <rf felspar, perha^ps the. 
most iniportapt, has not yet beep well, elucidfited • 
sad it is safer therefore to copfine ourselves to the 
description of its altered appearance, than tg attempt 
a)i explanation of the cause of this. 

There are in the Oxford collection some specimens 
of a coarse porphyry, the ground of which is of a 
brick-red colour : the crystals of felspar contained in 
it are not very numerous ; but they are, in general 
well defined; and in the unaltered parts perfectly 
transparent, and of a glassy appe^ranc^. From this 
st^te they pass through numerous stages ofdiginte^ 
gration; uptil they become contpletely opaque, and 
differ not in texture and appeftranc^ from; a loose 
yrhite earth, In some of the crystals the alteration 
lias t^^en place universally, in others partially only ; 
so that SQiii^times tl^e central part of a crystal tq 
completely transparent, while the exterior is ppaquQ 
wd readily Crumleies into IW^dpr ; apd vi<;e versa, , 

Earthy Felspar of Cornwall 
The felspar of tli^ white graifite .i)i niaoy pai;t& 
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Steatite.' but iipbn'th6'iMho!e it is in a iMse e&rll^ 
state* « :"'» •/■- •:•-'■ 

In the neighbourhood of St. Austle Ifa^it* is a tiii 
mine, 9r rather quarry, iii which the different stages 
of tliis process may ;be . trate^ \very satisfactorily. 
The altered state of the. felspar renders the gra- 
nite of this quarry so friable that it is very easily 
removed } and hence the veins of tin-ore by which it 
is intersected are not followed in the usual manner 
by means of shafts and levels; but the granite is 
quarried like free-stone, and the ore^ is separated by 

« « « * 

the process of stamping find washing, . 

In some parts of the quarry the disintegrated felspar 
occurs in distinct patches, and may be easily detached 
without any particles of the quartz; with which it is in 
general intimately mixed ; but at all times it may be 
separated by simply stamping the granite^ and diffus-^ 
ing- it through water. ' » • - 

The particles of tin ^e and- bf quart* vety fcoott 
subside, in consequfeftte ctf* tfifeiV'^rfeatfer blifb^ &p^^ 
dfic ^gWivi'^y ; ah«Mhi5 ^^i^fi^tol wate^^^^^^^ M4th 

the fielspar suspended ili^ ft, is dfawfi ofr'tfnd J€<>n«- 
veyed to pits • ftc. , exelavated ibi- thfe ^ |>uM{idsir '■ % 
degrees the fdspar sfibSfdes j arid, th^' H^rfter <)^g 
again dra>itn'<>fij a i^hkc s^f ftiferftf isteft «tfflh^^n$iis. 
tenoGf of past?e r if this bd dried it dbttrttc^lhtoi-Udlk 
«artfc]r»^as9 oi^a^^ryAvbh^^ a{^a^iM« 

and general charactem closely resembles a very pure 
natural clay. This process is analogous yo that by 
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wbtoh vfaitiQg is prepared frooi chalk *. Hie febpar 
thus separated is extensively employed in the Txamo^ 
fketBte of porcelain. 

KnoUn of China, 

The kaolin of jkhe Chinese very much resembles 
the earthy felspar of Cornwall : and is derived from 
the disintegration of granitic rocks. 



Silex • 


• 


• 


. 71,15 


Alumine 


• 


• 


. 15,96 


Lame • 


• 


ft 


. 1,92 


Water . 


• 


• 


. 6,7S 



95,G6Tauq. 

Petunfzi of China. 

It is doubtful whether this name is applicable to a 
inodifi^iop of kaolipi 9r tp the disintegrated rock 
^jBfi v^t^ .th§ kaplia i» jo^j^aij:^. 
rln ft sbort; bijiY^ry inter^ting account of miaerfili, 
pultf il);^ :li>y ft gf^Qqian of the name of ^o^iq, it if 
$t|ite4 ihv^ |he petuptfs6 pf China is a felspftr which 
Ims, )o)^. ft. portipn pf the pptftsh naturally b^ongiog tp 
k;. b»t^ pW toving l?een reduced tp a ijpmpletely 
AMtbyflttttB, §tiU r^twof traces pf ft lamipatfd »trM*^ 

*wfts ftW^ tiJftt ihp kftpUa^pf Chijtm diffw from the 

/•••■•• 

* Vid. p.20. 
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{Metunte^ in having undergone ^eompos^n tp a 
greater extent ; 9.ad bnving he^n in consequence al^ 
most entirdy deprived of the potash originally con* 
tained in it : that in the composition of China tbeae 
two ingredients are mixed ; the proportion of potash 
present in the mixed mas9 gimg that degree of fusi^ 
bility which is just sufficient to cement the particles 
together, without vitrifying the porcelain : that the 
petuntz6 by itself would be too fusible for the pur-^ 
pose intended ; the kaolin too refract(H'y to acquire a 
$n^ient degree of cohesion between itiB particles. 

Porcelain Clay. 

Nearly infusible in the greatest heat of a porcelain 
furnace. 
Jn whatever state of induration this is met with, it 
bai probabl)' been derived from felspar; and has 
been reduced to its present state by some natural 
process analogous to that which has been described 
in the account of the earthy fdspar of Cornwall. 

Porcelain Clay of Limoges. 
SHex . • • • • 55 

Alumine .... 27 

Lime • • . » • 2 • 

Oxyd of Iron . . 0^ 

' ' Water ..... 14 

98,5 Fauq. 
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The clay, of which the Berlin pbrtrelain^is made, is 
found below Halle in die districf i>f Magdeburg: 
that of which the Austrian pupcelain is made, at Pas^ 
sau. The French |K)rcetain clay is met with in the 
vicinily-of Limoges. 

If clay, which otherwise -woiAd be fitfor making 
porcelain, contain One tentii part of liine, it is fusible 
in the heat to which the porcelain must necessarily 
be exposed, and consequently unfit for the purpose 
intended. It may contain as much as one twentieth 
part without occnsioning tbe vitrifaction of the mass. 
Oxyd of iron is injurious in a double sense ; for it not 
only promotes viirifaction, but discolours the porcelain 
by the' alteration it undergoes during the process of 
baking. 

Mr. Kirnan observes that clays found under deal 
are in general the lea^t fusible ; because the coal 
obiitructs the infiltration of water containing calca< 
rcous particles. 

Clays in which the siUceous^ ingredient predomi' 
nates, in the pi'oportion of three or four to one, are 
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situfttioQ and the attendant circuoistaaces, appears 
evidently to be a natural deposition of earthy fel<> 
spar. Whoever . considers the swampy nature of 
Uiiat heath, the appearanc!^ observable on its sur-' 
&ice^ and its relative situation to the adjoining gra^ 
nite hills, ma,f easily be convinced that it is derived 
from the detritus of these, washed down and depo^ 
sited by water: for this heath is as.it we^^e 0, na^turajl 
bason, which muQt necessarily ^receive-wfefttc^er m 
brought down from the adjoining high ground ; and 
its surface in a great measure consists of a white 
sandy quartz and occasional . crystals and fragoneiitt 
of felspar, that, evidently correspond withi the qtiavt^ 
and unaltered felspar .of the iieighbouriag gra- 
nite. 

But the strongest evidence of the nature of its for-, 
mation is derived froip an examination. oiC those b^d^ 
of clay, as they have, h^een. hitlierto usually termedr 
which ar^ ^erposed between! the layers of the fos- 
sile wood^ <}oinmonly caUed Bovey qoal.^ 

The substance qf this clay appears to be of a 
much ippre coiiipact and unifori»[ appearance in some 
parts than in others. I collected specimens on the 
spot, some of which do not ciifFer very much from 
the common white granite of Cornwall; but the fel- 
spar is not of so delicate a colour, not are the parti- 
cles of quartz so uniformly disseminated through it : 
an appearance which jw^^fi^s the supposition that 
the grs^nite h^s Ij^n 4isk|tf grated and its constituent 
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parts sQbMqoeiuly reunited, ttaoogh not with thor 
original regularity. Other specimens, (com tile muim 
spot, seem to be the result of h nmilcr but etiU leaf 
regBlftf deposition ; the fet^Mcr beii^ of a dirtier co- 
lour, and the particles of qoartz neitber ea mnserau* 
nor so unifMtAly disseminated through their subs^ncer 
as in the Ibnner instance. And, tasUy, in some apfr- 
eioiens^ the particles of quartz are rarely present : so 
that the mass very closely reseotble* a t^ eolouivil 
■»aiie^ of potters* ch^* 

The gmdatinns in these appearaAces, campared 
wilh the \oeai circuiHstanoee, seem to leave tery lit- 
tie douU tha« these several varieties^ ctf daf, as wdt 
as the porcelain day met with in a different part at 
the heath, are nothing more than depositions of dis^ 
hnegrated felspar, occasionally mixed with particles 
of quartz : *or is it surprising tbat the pored^ain clay 
should be mudi whiter thaa the others, since the 
latter havtf evidently been deposited at! the same 
time with those trunks and hranches of trees which 
constitute the Bovey coal, the vegetable extractive 
matter of wtrieb has probably discdoured them. 

Pipe Clay. 

Leucargilla? of Pliny? 
Terra Samia ? of the ancients. 

This clay is so called- fituti its Utt m ^e &brica- 
tion of tobftueo pipes.- It s«aroely differs in its com- 
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position from porcelain clay ; but the siliceous parti'* 
cles are not sufficiently fine to render it applicaUe to 
the same purpose. 

Potters" Clay. 
Specific gravity varies from 1,8 to S. 

Potters^ clay does not difier materially from pipe 
clay« It frequently contains a greater proportion of 
lime and of oxyd of iron ; and hence is more liable to 
vitrify, and to be discdoured by the application of the 
higher degrees of heat : on which account it is em* 
ployed in the composition of the inferior kinds of 
earthen ware or pottery; and is called in conse- 
quence, potters' clay. 

Ikf . Vauquelin analysed various specimens of ear- 
then ware; and from an average of the results of bis 
experiments it appeared, that the proportions of the 
constituent parts in a hundred were as follow : 

Silex * . • atlea8t66 

AlunuBe • . 20 to 33 

lime ... 5 to 20 

Oxyd of Iron • to 3 

The situation in which potters' clay is found and 
its general appearance and character afford probable 
grounds for supposing that it has been formed, in 
the manner described in the preceding pages, by the 
deposition of the finer parts of disintegrated rodcs 
of various kinds. Those which contain least iron 

VOL. I. z 
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have been probably derived from granite and its va- 
rieties : those which contain most, frofti basalt per- 
haps, and rocks of that genus. 

Stourbridge Clay. 
This is a natural clay containing very little lime or 
iron ; and hence it is neither much coloured nor dis- 
posed to vitrify in the higher degrees of beat : on 
which account it is employed in the construction of 
furnaces ; and in the fabrication of fire bricks, as they 
are called from being so refractory ; and of those 
coarse vessels in whicli porcelain is usually baked, in 
order to preserve it from external injury during that 
process. 

Those fire bricks which are made at Stourbridge 
- very readily produce sparks when struck by steel ; and 
their internal appearance is altogether not very unlike 
the soft white granite of Cornwall, excepting that 
they are of a yellow colour. The granite of Cornwall 
is sometimes indeed employed as a clay in the fabri- 
cation of crucibles, a manufactory of which kind is 
carried on at Truro. From an examination of the 
substance of these crucibles it appears, that the gra- 
nite has been simply pounded ; and tempered with 
just a sufficient proportion of clay to give it the 
requisite degree of tenacity : since tlie constituent 
parts of the granite may be easily recognized by 
the eye. These crucibles are nearly if not quite 
as refractory in the fire as the Hessian crucibles 
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the substance of the latter were analysed by M. Vau- 
quelin^.and gave the following results, s 

Silex • . . « 69 

Alumine . . • £1^5 
\ Liime .... 1 

Oxyd of Iron . 8 



99,5 



The Truro crucibles probably do not contain s« 
great a proportion of oxyd of iron. 

Common Brick Clay. 

The usual colour of this clay, which is met with in 
great abundance in various parts of England, is 
brown or slightly reddish brown ; and depends upon 
the presence of oxyd of iron. The red colour pecu- 
liar to common bricks and tiles depends upon the al- 
.teration of the oxyd .of iron during the process of 
burning; and this probably it*. effected by the decom- 
position of the water, with which the clay was tem- 
pered to give it the requisite degree of tenacity ; its 
roxygen contributing to the further oxydation of the 
iron, and consequently producing the usual change of 
colour. If the proportion of oxyd of iron contained 
in brick clay be greater than ordinary, and especially 
if at the same lime the proportion of lime is also con- 
siderable, the bricks are often superficially vitrified : 
and this affords an explanation of an appearance 
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veiy common in biick kilns, where the soiftcos of 
some of the bricks are glazed, and of a green colour ; 
the oxyd of iron being disposed to vitrify with earthjr 
substances, parijcularly lime, and possessing the pro- 
per^ of comibutticatiog a green colour to glass. A 
variation in the proportions of lime and oxyd of iron 
is thus seen to affect the chemical characters of bricks. 
Their mecbanical characters are also affected by 
a variation in the proportions of the silex and alumine : 
if the silex predominates in too great a degree, the 
clay is not sufficiently ductile; if the alumine, the 
bricks made from it will be ri%. The best propor- 
tions are 

Silex ... 86 
Alumbe . . 14 

These proportions are very,neariy the same as in 
the day of the nei^bourbood of London : and where 
the proportion of alumine predominates to this extent 
the compound is called loam. 

Loam. 
Tills term is derived froin the Qennin word /rune 

orifftnaltv aioniftrincr a vicf-iH earth 
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iMim rf the neighbourhood of Lomiim. 

A reddish grey tand ) 

as fine ts mesl j ^* 
Alumiiift • • • 23 



100 Bergm. 

By this analysis loam appears to be a clay^ ifa 
which the silex predominates remarkably and is in a 
very minute state of division. 

In consequence of the great proportion of the silex, 
and the ease with which from its minutely divided 
state it may be made into a paste, loam is success- 
fully employed in the composition of lutes to be used 
in very high degrees of heat. From a variation in 
the proportions of the constituent parts it is called 
either a sandy or a clayey loam. 

General Observations on Porcelain and Potters' 

Clay. 

Mr. Kirwan observes, that alumine, when not com* 
bined with carbonic acid, or fixed air, retains moisture 
with great obstinacy^ and therefore is not fit for 
o&aking porcelain : whence he supposes the practice 
is derived of exposing clays to the air for a long time 
before they are employed for that purpose. 

A clay in which the proportion of silex is much 
smaller than usual, is unfit for pottery ; as being dis- 
posed to separate into clefts : it is technically called 
a fat clay. If the proportion of silex be much 
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greater than usual, the clay has scarcely sufficient 
tenacity : this is called a meagre clay. Fat clays ar« 
preferable to meagre clays in the construction of glass 
house crucibles, as being less acted on by alkalies. 

Common clays wben breathed on have that parti- 
cular smell called earthy. This is by some supposed 
to depend on the alumine ; by others, on the oxyd 
of iron and other foreign substances contained in 
them. 

According to Wallerius almost all argillaceous 
earths give ammonia, or hartshorn, by distillation ; 
and most of them contain some particles of inflamma- 
ble matter. These two facts, joined to the considera- 
tion of their texture,- and tlie situation where they 
are met with, which is in general near tlie surface, 
seem to prove that they have been formed from the 
detritus of other substances. 

The occasional blue or bluish grey colour of clay 
in some instances depends on the oxyd of iron con- 
tained in it : in which case it is generally reddened 
^by calcination. In some instances clay of this colour, 
or even completely black clay, becomes white by calci- 
nation : in which case the colour is owing to the 
presence of inflammable matter. 
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Fullers Earth. 
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Creta Cimolia, of Pliny ; from the island of Cimolus, 
now called Argentiera. " Est et Cimolia cretce 
** usus in vestibus *. Primum abluitur vestis Sar- 
** di — dein sulphure suffitur : mox desquamatur 

S^Tiectis: from the verb a-fifixu;, abstergo. 

The fullers' earth of Hampshire was fused in the 

heat of the Berlin porcelain furnace into a dense 

blackish green scoria. 

Fuihrs* Earth firom Hampthire.. • from the Island of Cimolus. 



Silex • . . • 51,8 . . 


' V 63 


Alumine . • . 25,0 .. 


. . 23 


Magnesia • . 7,0 • 


. . 


Carbonate of Lime 3^3 • 


. . 


Ozydoflron . 3,7 . 


. . 1,25 


Water and other ) 
volatile matter J ^'^ • 


• 


. . 12 


96,3 Berg 


-m. ' 99,25 Klapr. 



Fullers' earth, which is commonly of a dark drab 
colour with an obscure shade of green, is not ductile 
like common clay, when mixed with water ; but rather 
crunables into a powder like marl. ' It is also nearly 
friable ; and does not adhere to the tongue. 

The fullers' earth of the island of Cimolus, analysed 



• Plin. Nat. Hist Ed. Brot. toI. tI. p. 183. 
t Ibid. pp. 183| 184. 
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by M. Klaproth, w9B brooght over from thence by 
Mr. Hawkins. Similar specimens were also brought 
irom a neighboming island : and in both instances nu* 
merous grains of quartz were disseminated through the 
mass* From this circumstance^ joined with the results 
of the analysis and the primitive character, in a geolo- 
gical point of view, of the islands of the Archipelago^ 
I should conclude that the fullers' earth of Cimolui 
was derived from the decomposed felspar of a disin- 
tegrated granite. Fullers* earth is met witb^in France, 
Saxony, and Sweden ; and in very great abundance 
in different parts of England^ as at Wobum, Ryegate, 
and Maidstone. A great proportion of the fullers* 
earth of commerce comes from Hampshire^ 

English fullers* earth is often met with between 
strata of sandstone. 

The specific action of fullers' earth depends on the 
alumine contained in it : and it a|>pears that the pro- 
portion of this should not be less than a fourth or fifth 
of the whole mass. It should not however be much 
more ; for in that case the fullers* earth would be too 
tenacious to dijSuse itself through water. The silcx 
also should be in a very minute state of division; 
otherwise the particlesi being too rough, would wear 
out the texture of the cloth to which it was ap- 
plied. 

M. Klaproth found that the earth firom Cimolus 
possessed the fuiling property in a superior degree to 
the English. 
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LitHomarga* 

JLa moelle depierre; of Brochant 

According to Wallerius the term lithomarga is ap- 
plied to those argillaceous earths which are met with 
in the clefb and cavities of rocks. It would be very 
difficult therefore, if not impossiUe, to give a parti- 
•cular description of the substances so denominated. 

Ochre and fullers' earth are sometimes classed under 
the head of lithomarga. 

Specific ^vity varies from 1,4 to 2. 

The term ochre Cn^ja) in its original acceptation 
implied a yellow earth : for Theophrastus, having al- 
ready called it an earth, says that it is used instead 
of arsenic ; and Pliny says of arsenic, that it is most 
valuable when of a pure golden colour. Numerous 
{passages mi^it be produced, were it necessary, to 
prove this point 

The term is at present applicable to any coloured 
ieartb ; but particularly to natural clays coloured by 
oxyd of iron. The principal varieties are yellow, 
red, and brown. 

Where the proportion of iron is sufficient to be 
£ worth extraction, ochres may be considered as a va- 

L riety of the argillaceous ores of that metal, 

t VOL, I. 2 a 
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Yellow Ochre. 
Ochray and Sil Atticum ; of Pliny. 

This substance, which is a clay coloured by an 
oxyd, or perhaps a carbonated oxyd, of iron, is 
principally made use of as a coarse paint. A variety 
met with in Shotover hill near Oxford, is of a re- 
markably uniform colour and fine texture ; it is pre- 
ferred in commerce to all others. 

Coarse yellow ochre is fi'e<juently converted into 
red ochre by calcination : in which process probably 
the carbonic acid or fixed air is driven off, and the 
iron at the same time is further oxydated by means 
of the decomposition of the moisture contained ori- 
ginally in the ochre. 

Red Ochrei 

Jtothely in Germ. ; and Ruddle or Reddle, of many 
parts of England ; from its colour. Hence pro- 
bably the etymology of the name of the county 
of Rutland. 

Terra I^emnia ; from the island of Lemnos : whence it 
has been obtained in great abundance from 
time immemorial. This variety is also called 
Terra sigillata. 

Rubrica^ and Sinopis ; of Pliny : the first name de- 
rived from its colour ; the last from the name of 
the pl^ce whence it was anciently exported for 
commerce. 
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Bole ; and Armenian Bole. 
M/Xto^, of Theophrastus. 



Terra Lemnia. 

Silex 47 

Alumine 19 

Carbonate of Lime . 5,4 

Carbonate of Magnesia 6 

Oxyd of Iron . . . 5fi 

Air and Water • . . 17 



100,0 Bergm. 

It has been already stated that red ochre is fre- 
quently obtained by calcining yellow ochre. Theo- 
phrastus says that the method of conducting the pro- 
cess was accidentally discovered by a person, who, in 
an inn which had been burnt down/ saw a heap of 
ochre that had been partly changed to a red colour 
by the action of the fire. 

Red ochre is used as a coarse paint in alipost every 
part of the world. 

The variety called terra Lemnia, which is not how- 
ever always red, affords a considerable revenue to 
the Turkish government : the native ochre of Lemnos 
is washed, in order to separate the sand, &c., and is 
then formed into flat cylindrical pieces ; which are 
stamped and sold under the name of terras sigillatte. 
These were formerly used, to a great extent, medi- 
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cinally : their use is now principally confin^ to 
painting. In the heat of the Berlin porcelain furnace 
this variety melted into a compact greenish black 
glass. 

Red ochre when of a very finje texture and sufficient 
degree of consistence is cut into pencils^ and sold, 
under the name of red crayon. 

Brown Ochre* 

Umber, or Umbre ; so called from the part of Italy 
where one of its varieties is met with. 

Brown Ochre of Cyprue* 

Silei ... * 13 
Alumine • • • 6 
Oxyd of Iroo * • 48 
Oxyd of Maqgauese 80 
Water .... 14 



100 KUpr. 

The history of this substance is very mudi confused. 
Wallerius says that there are two kinds ; one, light 
and inflammable, and generally met with in strata of 
coal ox fossile wood ; the other, a true ocfans or day 
coloured by iron. The first is a variety of the sub- 
stance called terre de Cologne; and is often con- 
founded with umber, and browu ocbi^ in general 
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AgalmiztoUte. 
Sildstein ; signifying literally Lard-stone : so called 

fronj its resemblance to lard. 
Specific gravity 2,8. 

Siles 5Q 

illumine ....£() 

Lime 2 

Potash 7 

Oxfd of Iron . . 1 
Water 5 



Transparent Agatmaioiite. 
Silex . . 54 
Alumine . 36 ' 
Oxvd of "» 

Iron j 0'75 

Water . . . 5,50 

96,«5 Klapr. 



100 Vauq. 

Opaqttefieshrred JjgtdmtioUte. 
Siles . . 62. ^ 
Alumine . 24 
Lime . . 1 
Osydoflron 0^ 
Water . . 10 

Q8,5 Klapr. 



This substance, from its unctuous feel Emd general 
external character, had been considered as a variety 
of steatite ; but it appears from the preceding analyses 
that it does not contain the least particle of mag- 
nesia : it is now therefore classed as an argillaceous 
compound. 

It comes principally fi-om China, where it is 
worked into various figures : from which circumstance 
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be remembered that the substance of some of those 
Chinese figures is a particular form of rice ; and, 
from their close resemblance the two substances ai'c 
liable to be mistaken for one anotlier. 

Cyanite. 

Sappare ; of Saussure. 

Disthkne ; of Haiiy : this name has a reference to 
the double electric power of the substance ; some 
of its crystals being positively, others, negatively 
electrified by friction;, even though placed under 
the same circumstances. 

Its hardness is as nearly as possible equal to that of 
glass. 

Infiisible by the blowpipe. In the heat of the Berlin 
porcelain furnace it became white and friable. 

Specific gravity 3,5. 

Primitive form an oblique angled four-sided prism. 



Alumine • • . 


. 54 


Silex • • . 


. 29 


I^inie • . . , 


. 2, 


Magnesia . . 


. 2 


Oxyd of Iron . , 


6,65 


Water &c. . . 


5 



98,65 Theod. de Saussure. 

Cyanite, so called from its blue colour, commonly 
occurs in the form of flat laminated prisms, which are 
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often partly white and partly blue ; the colours run- 
ning in irregular streaks, and mutually graduating 
into eacli other. The blue part has generally some 
degree of transparency : and the colour is some- 
times equal to that of the inferior varieties of the 
sapphire ; for which substance cyanjte, when cut and 
polished, has been sold. 

Some varieties are yellowish or greenish. 

In consequence of its infusibility Saussure employ- 
ed the lamime of this substance for the purpose of 
attaching to them particles of other minerals, during 
their exposure to the action of the blowpipe. 

The matrix of cyanite is commonly talc, gneiss, or 
micaceous schistus : the most beautiful specimens are 
found in talc, in mount St. Gothard. It is also met 
with in Spain ; in different parts of Germany; and in 
Scotland. 

It may be distinguished from mica, by its inftisi- 
bility, and want of elasticity : from actinolite, by its 
infusibility : from sapphire, or even blue quartz, by 
yielding to the impression of the file. 

Mica. 
Vitrum Moscoviticum ; because used in Russia in- 
stead of glass. 
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It was superficially glassed in the heat of the Berlin 

porcelain furnace. 
Specific gravity varies from 2,65 to 2,93. 
Primitive form, a four-sided prism at right angles 

with its base; which is a parallelogram with 

angles of ISO* and 60^ 



^ilex < • • 
Alumioe • • 


. 50 . 
• 35 


Magnesia 
lime . • . 

Oxyd of Iron 


. 1,35 
1,33 
. 7 



94,68 Faujf 

Mica is sq called from its glittering appearance ; 
\)y which it may in genisral be easily recognized in 
compound rocks, as granite, gneiss, &c. 

When distinctly crystallized, which does not often 
happen, its form is usually an hexhedral plate ; and, 
f ccordiug to Saussure, these plates are almost always 
set on tlieir edge)}. Sometimes a great number being 
closely applied to each other produce a six-sided 
prism. 

. In whatever form mica occurs, it has the peculiar 
property of being divisible into laminoe to any extent ; 
wh^h ofleo> simply in consequence of their extreme 
tenacity, reflect Hm colours of the rain-bow. Haiiy 
^ says that by calculation he found the thickness of 
some of these laminte to be not more than the 
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six hundred thousandth part of ^n inch. Wlien the 
crystalline laminie of mica are in complete contact 
with each other throii^out the whde extent of their 
surfistce, they are usually transparent : otherwise they 
are not, unless divided into very thin plates. 

Mica, when of sufficient size and transparency, is 
oftoi used in Russia instead of ^ass ; and wlien em- 
ployed in the windows of ships of war, which till 
lately was a- common custom, has the advantage of 
glass in flot being liable to be shattered by the shock 
of cannon : but by exposure it loses its transparency. 
Not being easily injured by fire it makes a very good 
substitute for glass, in the construction of lanterns, 
&c. 

Mica is a constituent part of almost all granite ; 
and appears to have been originally crystallized in 
the body of that compound rock. It is also com* 
monly met witli in sand^stones and secondary schisti : 
in which case it is hardly to be considered as the 
result of crystallisation ; but as the detritus of crystal- 
lized mica, that has been subsequently deposited with 
the other component parts of the strata in which 

f 

it occurs. 

In some instances mica is of a delicate white, or 
a bright ydlow colour ; and from its lustre joined 
with its colour has occasionally been mistaken for 
silver or gold. Miners call this, cat gold or cat silver^ 
There is a patch of mica of this kind on the ridge of 
Malvern, between the Well hou&e and the town. 

TOL, I. 2 B 
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White or greenish mica may be distinguished from 
talc, by its elasticity ; and by not possessing the^ 
unctuous feel of the latter substance : • from selenite, 
by remaining unaltered in a low red heat : from sul- 
phuret of molybdena, by its elasticity ; and by not 
Staining paper when rubbed upon it : from crystallized 
oxyd of uranium, by its elasticity ; and by hot passing 
into the state of a black scoria under the action of 
the blowpipe : from grey micaceous iron ore, by 
being less fragile, and by adhering less easily to the 
fingers when crumbled ; also, by not being magnetic, 
as that often is. 

Schistus or Slate. 

. Under this head may be ranged a numerous class 
of rocks, principally of an argillaceous base, re- 
markable for their schistose structure . In some of 
these, organic remains occur very frequently ; in 
others, rarely, if ever : hence the latter are called 
primitive schisti ; the former, secondary schisti. 

Primitive schistus is met with, in general, conti- 
guous to granite ; from which its characters may be 
traced by almost insensible degrees ; gneiss and its 
varieties being the first steps of the transition. Strata 
of primitive schistus are often nearly vertical ; some- 
times, incurvated in th© most irregular manner. They 
arc commQ,nly intersected by small veins of quartz or 
calcareous spar which divide the whole mass into 
compartments of a rhomboidal form. 
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. The softer kinds of primitive schistus are re- 
markably metalliferous. The matrix of the silver ore 
in the mines of Potosi is said to be of this nature. 

• -  

Primitive schistus often contains cubic crystals of 
iron pyrites* 

Secondary schistus may easily be distinguished 
from primitive ; both by its relatively superficial situ- 
ation, and by the organic remains or detritus of other 
substances contained in it. 

Common or Roofing Slate. 

Clay Slate ; of Werner. 

- This is a variety of primitive schistus, the charac- 
ters of which fall too generally under common obser- 
vation to require much description. The occasioual 
green colour of roofing slate is probably owing to 
chlorite : its blue or purple colour, to oxyd of 
iron. 

Jteddish $late of Angksea. 
Silex . . . . . 38 

Alumipe . ... 26 

Magoesia .... 8 

Lime 4 

Oxyd of Iron . . 14 



90 



Slate of this kind occurs in great abundance in 
Caernarvonshire, on the estates of Lord Penrhyn ; 
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and, at present, almost att the slate of eommerce is 
devived from those quarries. 

Roofing slate is also ^tarried in DeYonshire^ and 
in Cumberland. 

This variety of slate is sometimes sufficiently hard 
to be used as a whetstone* 

KiSas, 

This term is commonly applied to the primitive 
schistus of Cornwall, which is met witli in very dif- 
ferent states of induration ; and of various shades of 
colour: sometimes scarcely differing from common 
shite ; at others, soft enough to crumfaie between the 
fingers, and of a greyish white colour. 

Skak. 

Slate Clay ; of Werner, 

This term is commonly app^ed to a soft secondary 
schistus, which is almost constantly found in the 
neighbourhood of coal. 

It frequently contains vegetable impressions ; par- 
ticularly of reeds and species of fern : and is disposed 
to separate in the planes of these impressions. The 
surface of the impression is concave on one of the di- 
vided parts; on the other, convex: but it is a singular 
circumstance that the two sides of the leaf are never 
represented in the same instance ; and, in the case of 
ferns, it is the impression of the inferior surface only 
of rile leaf, that is preserved. 
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Schis^w of thi« kind i$ oft€a strongly impregnated 
with bitwuo^ft; which ia accoui^^ for in some mea* 
sure hy ito natwml rc>lative silttation to coal. This ya* 
riety h conniKia in Berbysfaire. It 13 calkd bitumi- 
IXOU3 shale. 

BitumioQui $bate aoinetiaie» cootaim impresskms 

Aluminous Shale* 

Many varieties of shale contain pyritical matter id 
a; a^nuto state of divi$i(»)^ disseminated very uni^ 
foraaly tbrou^ their sbb^tance : and> either spoi^- 
taneou3ly> or in consequence of artificial processes^ 
are capable of affording a considerable quantity 
of the saline suUtance called alum; whence tliey 
have been specified by the epithet aluminous. A 
specimen of this variety analysed by M. Klaproth 
gave the following results: 

Sileac ...... 40 

Aluouoe 16 

Sulphate of Lime ^ 

oflroD > 4,5 

*of Potash^ 

Water 7 

Black Osyd of Iroa . 6,4 

Carbon ..... 19,6 

Sulphate ..... 9.,^ 

96,3 
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M. Klaproth remarked that the sulpimr of the 
foregoing analysis \rasnot united to the iron, but to the 
carbon ; and in a manner not yet understood. 
' If the spontaneous alteration in aluminous shale 
does not advance with sufficient rapidity, the pro^ 
duction of the alum may be accelerated by moisten- 
ing and artificially heating the shale : but this part 
of the subject will be spoken of under the head of 
Alum. 

Aluminous shale is sometimes of a close earthy 
texture, as in the variety met with at Whitby in 
Yorkshire. The aluminous shale of the Hurlet mine 
near Glasgow, which will be more particularly de- 
scribed hereafter, scarcely shews its schistose structure 
till the formation of the alum has been earned to 
some extent. 

Black Crayon. 
Aluminous shale is often accompanied by another 
variety of shale, much used in drawing, &c. ; and 
commonly called black chalk. The component parts 
of this substance are as follow : 

Silex .... 64 
Alumine . . - . 11,15 
Oxyd of Iron . S,75 
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This substance is a considerable object of traffic 
in Italy; and hence by artists is sometimes called 
pierre d' Italic. 
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The term silex, as applied to a simple earth, is deri- 
. ved probablyfrom those hard pebbles, which are com- 
monly met with in every part of the world ; and 
which possess the leading characters of the natural 
compounds of this earth : these are, a degree of 
hardness sufficient to strike fire M-ith steel ; infii- 
sibility in the fire, when uncombined wilh other 
earths ; and insolubility in acids. In Wallerius, and 
the earlier mineralogists, siliceous compounds are 
called lapides vitrescentes ; either from their being 
sometimes employed instead of sand in the compo- 
sition of glass ; or because, when mixed with an al- 
kali, they easily vitrify. Almost all the natural forms 
of silex contain more than nine tenths of the pure 
earth ; the other constituent parts are in general alu< 
niine, and oxyd of iron, either separate or cwn- 
bined. 

Quartz, 

This term is applied to the several varieties of the 
substance called rock crystal, and sometimes also to 
other minerals resembling it : Wallerius, speaking of 
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Ua derivatio% says, ^* Conjecturie locus est bunc la* 
" pidem a rimis plerumquc trMisTerais^ scilicet Ger- 
•' xBanoram querr et ritz^ saum nomei^ contractum 
** Quartz obtmuisse *." 
It » sufficiently hard to scratch glass, and strike firt 

with steel ; but yields to^ the file. 
Has a double refracting power. 
Phosphorescent, by friction; with a peculiar em- 

pyreumatic smell 
Infusible in the beat of the Berlin porcelain fur- 

nace. 
Specific gravity varies from 2,50 to S,6& 
Primitive form, a slightly obtuse rhomboid ; the plane 

angles of which are 94** 4' and 85* 5&: but this 

is rarety met with* It may sometimes be ot>- 

served in the crystalline incrustation that oc^ 

casionally invests bluish calcedony* 
Quartz, whether distinctly crystallized or not, for 
the most part occurs in veins ; though these are 
sometimes so large as to assume tlie appearance of 
mountainous masses. It has in general a vitreous 
appearance when broken ; and this is sometimes 
joined with an unctuous lustre that has given rise to 
the terms Quart zum pingue ; Quartz gras^ &c. 

The common form of quartz crystals is, when 
completed, a six-sided prism ; terminated at^each ex- 
tremity by a six-'sided pyramid : but as the crystals fre^ 
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quently project from the matrix contuning them, s* 
as only to exhibit a part of the prism with the pyra- 
mid attached to it, double pyramidal crystals with 
an intervening prism do not often occur. Where tbej 
do occur, they are either simply aggregated, as in 
some of the varieties of the mineral called Sinople ; 
or entirely imbedded in the matrix containing them, 
as in decaying granite and other rocks. The surfaces 
of ttie prism are often transversely striated, while 
those of the pyramid are to the eye perfectly smooth. 
In general the length of the prism is greater consi- 
derably than that of the pyramid. In some instances 
the prism is so shortened, as to be scarcely perr 
ceptible ; and then the form resembles that of two 
lix-sided pyramids, joined base to base : but it very 
rarely happens that the prism is absolutely wanting, 
though the eye cannot discover it Crystals ap- 
proaching to this form, and of a very remarkable 
d^ree of transparency, occur ia the iron stone found 
near Bristol : tbey are called Bristol diamonds. 

Although the greater number of quartz crystals are 
varieties of the form above described, yet from the 
mutual disproportion of the different sides of the 
prism and pyramid, the resemblance is often so much 
obscured that the real form cannot easily be traced. 
Sometimes two opposite sides of the prism are so 
much broader than the other four, as to give the 
crystal a tabular form : sometimes the area of one of 
the sides of the pyramid is larger than that of the 
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•ther five taken together ; and the area of the side 
immediately adjoining is not only the smallest of all, 
but so small as to be scarcely perceptible. In some 
instances the faces of the pyramids are alternately 
large and small : in which case the large faces are 
pentagons ; the small faces, triangles. 

But in all these variations arising from a difference 
in the size and form of the surfaces, the mutual in- 
clination of tlie sides of the prism constantly takes 
place under the same angle. 

Crystallized quartz does not easily admit of me- 
chanical division ; but accidental fractures sometimes 
exhibit in a very distinct manner the direction of the 
crystalline lamina?. 

Pseudomorphous crystals of quartz are not un- 
common : they are principally of the following forms. 
The cube, derived from fluor spar. 
The regular octqhedron, from the same. 
An oblique six-sided table, from sulphate of bary t. 
An acute six-sided pyramid, from calcareous spar. 

The surfaces of these pseudomorphous crystals are 
in general rough. 

Transparent Cohurkss Quartz. 

Glassy Quartz ; from its vitreous appearance when 

broken. 
Crystal^ arid Rock Crystal; from its resemblance to 

ice; and from its common occurrence in the 

elefts of rocks. 
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SSei . . . 


. . 9J 


AliimiDe . 


. . 6 


Lime . . 


. . 1 



If the author!^ of Ber^uar 
the proportion of silex is proi 
stated : perhaps indeed col- 
geiher of a siliceous nature 
black flint contains ninety-e' 
of silex : and it may reasor 
its characters that colourlf 
form of silex ttuui comi 
amethystine quartz give? 
one hundred of silex. 

Perfectly transparen 
bles glass very closely 
which often occur it 
distii^ishiog them 

diffused, and nearh 

but, in quartz, dif 

parallel planes : a? 

specks. 

The iridescer 

rior <^ quartz ( 

consequence c 

tonued. Th( 

this kind ; fc 
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". esse ut crpstal&im constat*." The sppearaDce 
may be artificially produced, by beating quartz nearlir 
red-hot aud then plunging it int» cold water. By 
this means internal fractures are fonued ; and, if the 
quuti! be dipped into a cofoured liquid, which is 
sometimes done for the purpose of sale, the co- 
louring matter is absorbed betneen the rifts. Quartz 
crystals are sometimes super/tdai^ iridescent; but 
this depends on a very thin incrustation of a me- 
tidUc nature. 

Colourless quartz occurs commonly in the cavities 
of primitive rocks, especially granite and micaceous 
achistus. It is sometimes met witii in the cavities- 
of granular marble. 

Some of the most beautiful specimens come from 
Madagascar ; from Mont filanc ; and from Dauphiny. 
Crystals of colourless quartz occasionally contain 
cavities which are partially filled widi water : the air 
bubble, or the space unoccupied by the water, is vi- 
sible in moving the crystal in various directions. 

If the opposite surfece of diat part of a crystal ' 
which adheres to the matrix be polished, an appearance 
may be sometimes observed in the interior, resem- 
bling scales of mica as it were interposed brtween 
the crystal and the base on which it rests : this ap- 
pearance probably depends on small fissures of a 
flat conchoidal shape ; and is analogous to the apprar- 
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Transparent quartz sometimes contains in its inte- 
rior a green substance very closely resembling moss ; 
wbich is supposed to be dilorite : sometimes it 
contains prisuiatic crystals of tourmaline, or of thai- 
lite ; and of red titanite, formerly called red short. 

Transparent blackish brawn Quarts. 
Caimgorum ; from a mountain of that name in Aber- 
deenshire. 
Crystallmcoloratafusca, of Wallerius ; and Quartz- 
hyalin enfumi, of Haiiy : the colour being often 
like that of smoke. 
Morio and Pramnion; of Pliny? "Morioquse niger- 
" rimo colore translucet, in India vocatur Pram- 
" nion *." 
This varies in colour from a deep black, to a shade 
of brown so slight as scarcely to be perceptible ; in 
the last case the transparency and lustre are very 
beautiful ; and of such specimens seals &c. are com- 
monly made. A yellow tinge is sometimes mixed 
with the brown : and in a few instances the colour is 
a pure yellow. 

Transparent brown quartz is met with abundantly 
in the Alps. 

This variety of quartz is occasionally of so intense 
a colour as not to be transparent, except at the edges 
of its fragments. In those crystals that are of the 
darkest colour, the transverse strias are often very 

* PUa. Nat. Hilt. lib. xnTii. 
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strongly marked. The shape of the. crystals is often 
also very irregular; the lifie of distinction between 
the pyramid and prism being very ill defined, and 
the sides of each varying so much in their dimensions 
in different parts, and having so little symmetry, as 
to give the appearance of an oblong and imperfectly 
rounded cone. 

Transparent yellow Quartz. 

Occidental Topaz ; from its colour, and inferior de- 
gree of hardness, when compared with the orien- 
tal topaz, or yellow sapphire. 
Jdock Topaz ; arid Topaz of Bohemia. 

The colour of yellow quartz, which is often of a 
very delicate tinge, resembles the Saxon rather than 
ttie firasiliau topaz*. 

The Cairngorum quartz passes into this variety. 

Transparent rose red Quartz* 

Bohemian and Silesian Ruby. 

Independently of its inferior degree of hardness 
and specific gravity, the colour of this variety is 
too faint to admit of its being easily mistaken for the 
ruby : besides which, it in general occurs in amorphous 
masses of too great a size to lead to such an error. 
The colour is supposed to be owing to manganese. 



I 
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Transparent blue Quarta. 
Mock sapphire, and occidental eappkire ; o! soaie 

oiineralogists. 
Saphir d'eau; of de Ltste. 

It may be easily disttngiiished from the oriental 
sapphire, by its inferior degree of hardness and spe- 
cific gravity. 

Crystallized Amethystine Quartz. 
Infusible, but loses its colour by the Uowpipf. 
Specific gravity 2,75. 

SUm .... 97,50 
JMumine . . . 0,25 
Oxyd of Manga- > ^^ ^^ 
nese and Iron } 

98,25 Jf . Rim. 

According to Pliny the amethysts of the ancients 
were " omiies violaceo colore et'scalpturia iaciles * :" 
tlie latter part of the description is more applicable 
to fluor spar than quartz. 

The amethyst of commerce is in most instancci 
amethystine quartz ; when jewellers apply the term 
to the purple variety of the sapphire, they add the 
•pithet oriental. 

Amethystine quartz incurs in different parts of 
Europe ; either in veins, or lining the interior of 

* NaL Hist. lib. xxxTii. 
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observable on the surface of some of the crystals, 
is a more highly oxydated state of these, metallic 
substances, which in a less oxydated state occupy the 
corroded cavities of other crystals* 

The mountains of Murcia contain great abundance 
of amethystine quartz* 

Opaque Crystallized Red Quartz. 

Hyddnth of Compostella ; from the colour and local 

situation of one of its varieties. 
Crystallized Jasper ; improperly so called. 

The colour of this substance which is nearly a 
brick-red, is upon the whole very uniform : the sub- 
stance itself is met with in very different states of ag- 
gregation. A mass of it sometimes consists of distinct 
• prismatic crystals loosely adhering to each otber ; And 
the fonn of the crystals, which is a six-sided prism, 
. terminated at each extremity by a six-sided pyramid, 
is very delicately defined. At other times the form 
is less distinct : and in some instances the mass ap- 
pears to be made up of minute crystalline grains. 
In the last case it is called sinople. The texture 
becoming still more compact the granular character 
is lost, and it assumes the appearance of red jasper. 

This variety of quartz is found near Compostella in 
a matrix of gypsum. It is coloured by oxyd of iron^ 

Those small red crystals imbedded in the va- 
riety of calcareous spar called arragonite are crystals 
of opaque red quartz. 
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tballite. Others conjecture that k is owing to clilo' 
rite. 

Ckryteprate. 

So called from it yellowish green colour. 
In hardness inferior to calcedooy. 
In the heat of the Berlin porcelain furnace it became 
of a light blackish grey colour. 

SSex 96.10 

lime ..... 0,8S 
Alumtu .... O/W 
Oz;d of Nickel . 1. 
Iron . . 0,08 

08,15 KUipr. 

This whstanee has hitherto been only met with in 
Ibe neighbourhood of Breslaw, in Silesia; where it 
occurs, in veins, in rocks of the mt^estan genus. 

It is of a much l^ter green than the irariety of 
quartz called prase> mixed with a faint tint of yellow. 
Its colour is owing to the oxyd of nickel contained 
init ' 
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Chrysoprase is said to lose much of its colour 
when kept in a warm and dry place. 

Faptr Quartz. 

Quartz sometimes is met with divided by numerous 
fissures, which run in a variety of directions ; from 
whence the whole mass appears like an irregular 
assemblage of thin lamines resembling paper. 

Masses of this kind are sometimes so porous as to 
be lighter than pumice stone, and to swim on the 
surface of water : whence the term swimming stone. 

Plasma. 

The colour of this substance i^ described as between 
grass and leek green ; it is marked witli ochre 
yellow and whitish spots ; the latter very cha- 
racteristic. 

It is nearly as hard as calcedony. 

Has a sli^t degree of transparency. 

Specific gravity 8,5. 

There arc great doubts about the nature of this 
i^ubstance. By Werner and Emmerling it is ranked 
as a variety of calcedony coloured by chlorite. Its 
native situation is not known ; having been hitherto 
found only among the ancient ruins of Rome. 



k 
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Jasper. 
Very little satisfaction is to be obtained from the 
writings of the early natural historians respecting the 
characters of this substance ; some describing it as 
transparent and of a vitreous appearance ; others, as 
f>paque. 

It is infusiUe by the blowpipe. 
Id hardness, nearly equal to quartz. 
Specific gravity varies from 3,3 to 2,7- 

SOez .... 75 
Alumine ... 90 
Oxjd of Iron . 5 

100 Klapr. 

Tlie formation of jasper is supposed by some to 
have arisen from the infiltration of siliceous particles, 
in a very minute state of division, into the substance 
of a natural clay, coloured by oxyd of iron : and the 
Kppe-arance of jasper in many instances strongly justi- 
6es this opinion. Id the Oxford collection there is 
a specimen, which, in looking at its polished surface 
and jud^i^ by the eye alone, might easily be ima- 
gined to be a mass of soft ochry clay separated into 
irregular clefts, and having the interstices filled with 
nearly limpid water. On examination the colourless 
part appears to be of a pure siliceous nature ; and 
the coloured part, which to the eye alone is of a pulpy 
softness, is found to be as hard as jasper in general. 
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In the same collection are two specimens, one of 
them taken up from the bed of the Thames near 
Richmond, which in their general characters do not 
differ from coarse yellow ochre ; but their form is 
nodular and they consist of concentric layers that may 
be very easily separated from each other : the lines ob- 
servable upon the surface of a transverse section of one 
of tliese nodules so exactly resemble the character of that 
variety of jasper called the Egyptian pebble ; that 
certainly any one would be inclined from this cir- 
cumstance to refer both substances to a similar origin: 
and if in this case you suppose the soft and porous 
substance of the ochre to be penetrated by siliceous 
particles introduced by infiltration, it would become 
in every respect of the same nature with Egyptian 
jasper. 

Ribband Jasper. 

The colours of this are grey, green, yellow, and 
red : and it is called ribband jasper from the striped 
disposition of these. 

The most remarkable variety is composed of pa* 
rallel layers of a green and brownish red colour : it 
comes from the Oural mountains- ^ 

Ribband jasper is also found in Saxony, and in 
Sicily, sometimes in the mass, sometimes in roimded 
pebbles ; Werner thinks that it is allied to a variety 
of hornstone. 
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Sineple. 
Jtupis opaca, facie gratmlari, of Wallerius ; who adds, 
" nomen huic zsint^U Gneconim, quo appetb.-^ 
'* bant omnem ochram nibram martialem *." 
This substance has been abieadj spoken of under 
the head of opaque crystallifed red quartz. When its 
texture becomes sufficiently compact it is usually 
classed as a jasper. In this stata it is sometimes ca- 
pable of a very fine polish. Its colour is a bright 
brick-red ; which occasionally passes into yellow: both 
colours depending on the oxyd of inm contained. 

Egyptian Jasper. 

Infusible. 

Specific gravity 2,58. 

This variety of jasper is principally found, in the 
form of pebbles, in the sand of Egypt and the neigh* 
bouring deserts. A friend of M. Brochant saw them 
in the matrix, which is a breccia entirely composed 
of siliceous fragments, and forming the base of that 
part of Africa. 

It has also been met with in Europe-; principally 
in EOTraine. 

The polished surfece of a transverse section of 
Egyptian jasper presents a singular arrangement of 
dark coloured lines, which upon the whole have a 
concentric distribution. The colours of Egyptian 

• Vol. i. p. 31». 
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Jasper are chesnut and yellowish^hrown ; and the 
colour is always the darkest towards the exterior part 
of the pebble. 



fVood Jasper. 

This variety is so called froih its general appear- 
ance, which often very accurately resembles petri- 
fied wood. Iii some cases this appearance is the re- 
suit of the original formation of the substance : in 
otliers it seems to have arisen from the actual depo- 
sition of siliceous, in the place of vegetable matter. 
The following distinctive mark has been ^veii by 
which to ascertain the real origin of this jasper. In 
petrified, i^ood not only, the concentric circles of the 
original vegetable are present ; but also the vessels or 
fibres which extend from the centre towards the cir- 
cumference. 

The smooth Turkey hone-stone is made of this va- 
riety of jasper. 

Wood jasper is found in Bohemia, Hungary, Sec. ; 
and in Siberia: but the matrix of it is not known. 
Masses closely resembling trunks and branches of 
trees occur in great abundance dispersed over the 
sandy districts of the northern part of Africa. 
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Blood-ttoHe. 

•Heliotrcpium ; of the ancients. 

Id the beat of the Berlin porcelain Jurnace,- the co- 
lour became whitish grey; and the red spots 
disappeared, leaving cavities in the places which 
they occupied. 

Specific gravity 2,66. 

Pliny desdibes the appearanoc of this substance 
very accurately. He says it is " porracei colons, et 
" saaguineis veois disUncbun*." Id anodier passage 
Jie speaks of a variety of prase marited '* sanguin- 
" eis puDctis." 

The colour of this substance is a deep, bat ooC en- 
tirely uniform, dark ^«en; with occasional small 
specks or points of a blood-red colour. FitHn tbc 
beauty of its polished sur&ce it is much used for or- 
namental purposes ; as in snuff boxes, the handles 
of knives, &c. 

According to Brogniart it is believed to be a va- 
riety of cfdcedony coloured by chlorite. Mr. Klrwan 
considers it as evidently allied to jasper. 

The blood-stone came originally from the East. It 
iias been found in Iceland, fuid in Bohemia, in th» 
form af a vein. 

• Nat. Hist. Ub. xxxtH. 
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Bhck Flint, 

Infusible, but becomes perfecfly white at a high de- 
gree of heat. 
Specific gravity 2,58. 



Silex ... 98 ... 97 

lime . • . 0>50 

Alumine . . 0,2^ 

Oxyd of Iron . 0,25 

Volatile matter 1 Loss . i 



:: } 



100,00 Klapr. 100 fau^. 

The black flint, as appears by the foregoing analy- 
ses, is nearly a pure natural form of silex. 

In this country it occurs either in thin stra,ta dis^ 
posed horijsontally in chalky or in loose beds of a 
foarse gravel. In the former mstance it is in the 
mass of a dark grey or nearly black colour ; when in 
thin fragments, ef a light grey witb a considerable 
degree of triy^sparency : reduced to powd^ it is 
nearly white. Externally it has a superficial coating 
of an opaque white colour ; but it does> not sean 
cleprly ascertained of what nature this snbstanae is; 
whether a particular state of chalk in its .passage into 
flint, or an altered state of the flint itself. 

By exposure to the changes of the M^^ilftier flint 
loses its black o^our, and becomes odiry* probabfy in 
consequence of the further oxydatioo of the iron ori- 
ginally contained in it : and hence the colour of those 
beds of gravel met with in the vicinity of London, 
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and all those dbtricts where strata of chalk occur ; 
these beds being principally made up of fragments 
of the common black flint, altered by exposure to the 
air &c. 

Entrochi and varieties of the echinus occur in a 
fossile state imbedded in flint ; the substance of those 
fossile bodies being at the same time of a flinty na- 
ture : sometimes the shell of the echious is calca- 
reous, but so far changed from the animal state as to 
be of a sparry structure ; and in these cases the cavity 
is Allied with flint. 

Hollow nodules of flint occur occasionally, partly 
liUed with a white crumbling subsUince, resembling 
chalk in its appearance ; but not always effervescing 
with an acid. Sometimes the cavity of these no- 
dules lias a blistered surface ; as if the flinty matter 
had been deposited stalactitically : in this case the 
appearance of the blistered part is very like calcedony. 

Pear-shaped masses of flint are sometimes met 
with, bearing no mark of an oi^nic origin with the 
exception of their shape : and in some iotances these 
are penetrated in various directions by tubular cavi- 
ties somewhat resemi^ing the cavities formed in lime 
stone by the pholas *. 

The flint of the chalk strata in the neighbourhood 
of Wantage has often a flattened fontt ; and consist* 
of two plates attached to each other imperfectlvi much 
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iifter the manner of the outer and inner plates of the 
thick bones of the human cranium. In some instances 
it has an irregularly stratified appearance ; and is fre- 
quently of a light grey colour. I have specimens of 
this kind which resemble in their stratified appearance 
and colour some of the varieties of the siliceous 
stali^mite of Iceland : not that I would infer that tliis 
flint has been owing to a formation of that kind^ but 
that flint may in some instances have been so formed. 
Mn Kirwan indeed says that one hundred and twenty- 
six silver coins have been found inclosed in flint, io 
Denmark ; as also an iron nail, at Potsdam. 

Two very opposite opinions are entertained at the 
present day respecting the origin of flint as it occurs 
in strata of chalk : one, that it has been deposited 
tiiere by aqueous infiltration of tRe siliceous particles ; 
the other, that it has been forcibly injected while in 
an ignited and liquid state between the strata of the 
chalk. 

Werner's idea is, that during the deposition of chalky 
air was evolved ; which, in endeavouring to escape, 
formed irregular cavities that were afterwards filled 
tip, by infiltration, with flinty pscrticles. Mr. Kirwan 
entertains the same idea respecting the infiltration of 
flint; and in support of his opinion observes that 
chalk is constantly found to contain more or less of 
minute siliceous particles. An objection to Werner s 
hypothesis seems to arise from the difficulty of ac- 
eountinjg for the means of support of the strata of 
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chalk. durtog the infiltratioo into these cavities: fin^ 
these cavities do not appear to have been distinct or 
insulated, but continuous throu^out the whole extent 
of the strata of chalk ; which is divided hy them into 
immense tabular masses ; and which without support 
must, obviously, have subsided on each other. The hy- 
pothesis of the forcible injection of the ignited and liquid 
flint is Dr. Hutton's : against the admission of which 
may be urged the difficulty of conceiving that a streain 
of liquid ignited matter would have been fcH-ced in 
lines so regularly parallel as the seams of fltnt evi- 
dently are. It may be said indeed that this may in 
tome measure be accounted for by the regular stiati- 
fication of the chalk : but u'hy then is not the same 
appearance observable in the case of basalt or whin 
among the strata of sandstone, which are equally 
regular wiUi the strata of chalk? Or, again, why 
did the stream of flint divide itself at all, aud 
why was it not forced forward in one irregular mass 
or vein like basalt : and, if it did thus divide itself, 
where are we to look for the point from whence it 
began to diverge into different veins ? 

But this is a question, like many others to geology, 
that may exercise the ingenuity of those who speculate 
upon it ; but does not seem likely to admit of any 
satisfactory solution on physical principles : and con- 
sequently does not deserve that warmth of argument 
which is often bestoiyed upon it. 
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Chert. 

Petrcsitej: ; of some authors. 

Chert is a species of flint which occurs in irregular 
veins and patches in the substance of common lime- 
stone ; and is often not sufficiently defined in its 
character to be recognized at once by the eye from 
the limestone containing it : from being incorporated 
with the substance of the rock containing it, and 
never occurring in distinct nodules like the common 
'black^W, it has been called petrosilex or rock-Jlint. 
The chert met with in the limestone of Derbyshire is 
often of a light bluish grey colour : sometimes it is of 
a jet blacks 

Chert has been called a not yet matured agate, and 
its occasional appearance justifies the term : though 
perhaps it may with more propriety be classed as an 
imperfect calcedony. 

Touch-stone. 

Basanite; from its occasional use in assaying the 
purity of gold and silver. 

Zaph Ljfdius : this term, applied originally by the 
anciepts to a variety of the touch-stone, found in 
the bed of the Tmolus, has been subsequently 
extended to any stone capable of answering tht 
same purpose: 

Roche de corne nf^tturelk; of Dolomieu. 

This is a vajriety of primitive schistus^ the structure 

of wbijch is so compact that the schistose character is 
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often not distinctly perceptible, except in great masses : 
its texture in particular parts is as close as flint : and 
hence the term siliceous schistus is applied to it. 

Sometimes in the same specimen one part will be 
completely compact; another, distinctly schistose to 
the eye ; though the laminae are very compactly aggre- 
gated, and scarcely capable of separation. In siliceous 
jchistus of this kind earthy chlorite frequently occurs. 

The use of the touch-stone for the purpose of ascer- 
taining the degree of purity of gold and silver i» 
spoken of irequently in the writings of the ancients. 

slg 70V s'aTjJfflf fu^iixtai f. Theophrastus gives an ac- 
curate description of the use of the lapis Lydius ; and 
describes an apparatus very analogous to tlie toacl^ng 
tiecdks of the present day ; by which, in employing 
various artificial alloys as a standard of comparison, 
the purity of gold was readily ascertained by the 
colour of the streak impressed on the touch^stone. 

Black compact basalts, and even dark col6ure(l 
timestones, are often used as touch-stones^. 

NwacuUte, or Hone-stone. 

Most of the finer kinds of hone-stone are a remark- 
ably compact siliceous schistul. Those hone-stones 



^ Thcocr. Id. iS. 
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so commonly met with in commerce, which consist 
of two strata^ one of which is yellow, the other black- 
ish, coilie irom the neighbourhood of Namur. Thei 
character arising from the double colour is often imi* 
tated artificially ; hone-stones of this kind being in 
much esteem. 

The Turkey hone-stone is so called from having 
been first brought from the Levant. 

Coarser hone-stones are of a splintery schistose 

structure. 

Calcedony. 

This name is derived from Chalcedon in Bitiiynia, 

the place where it is said to have been originally 

found. 

The fracture of calcedony* has a waxy appearance, 
with a slight degree of transparency. 

Infusible and unaltered in the heat of the Berlin por- 
celain furnace. 

Bather harder than flint. 

Specific gravity 2,6. 

Calcedontf of Ferroe. 

Silex • • 84 
Alumine • 16 



100 Bergm. 

' Almost all the appearances of calcedony justify 
the idea that it has been formed by stalagmitic depo-* 
sition ; particularly the blistered or mamillated ap- 
pearance so commonly observable on its surface. 

VOL. I. S F 
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A very singukhur ^tola^titk foprm of cakedony oe** 
curred aome years ejnce in one of tlie Conuab mkiei : 
it i$ nearly opaque and colourless ; aod from its close 
resemblance to an agglutinated mass of the cylindri-^ 
m1 bones of soiall birds it has been denominated 
skeleton calcedony. 

Bu£ altboqgb caleedony ai4>ear9 to have been se- 
parated from water in as great a stali^ of purity as any 
mw^\ i and often to have h?en placed under circum- 
stances as favourable as possible to crystallisation ; it 
never shews the least tendency to an internal crystal- 
line arrwgenient of its particles ; its fracture is always 
perfectly compact. Crystals, indeed, the substance of 
which is calcedony are often met witli ; but they are 
always pseudcHnorpbous ; and very frequently they 
are not solid, which is a strong argument in favour of 
tbeiir $talagnaitic orig^a. Their surface is rarely smooth. 
The derivation of calcedony from the common black 
flint may be traced by very delicate gradations, and 
sometimes in the same specimen : forupoe breaking 
a nodule of the flint a cavity is not unfrequently dis- 
covered, the surface of which consists of irregularly 
blistered calcedony ; the substance of the flint insen- 
sibly passing into that of calcedony. 

Calcedony is frequently contained in rocks of the 
hasaltic g€;nu8| in nodular masses. These mas^ses, 
which are in general of a light bluish grey cplot^r, are 
often hollow, and set with ametliystine quartz crystidis. 
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Thlfe term was originally applied to a substatice re- 
sembling the human nail in colour: " exponenda est et 
onychis natura. Sudines dicit in gemma esse cando- 
rem unguis humani similitudine */' This substance 
was most probably a calcedony of a uniform light co- 
lour; such as is often met with in mineralogical 
eabinets.' The term was sometimes applied to par- 
ticular varieties of alabaster : for Pliny says that the 
onyx was first used for drinking vessels ; afterwards for 
the feet of couches, kt: that when employed for 
boxes to hold unguents, it was by some called ala- 
bastrites : that when calcined it was employed in 
making plasters §* These several uses depend on 
characters, that are much more applicable to a calca- 
reous stone j tlmn to the onyx of tlie present day. 

Sdrdonyiv. 

This term was orii^oally applied to a stone, the 
colour of which was compounded of the onyx and 
sard. '^ Sardonyches olim, ut ex nomiiie ipso appa- 
^^ ret, inteUig^atitur candiH^ in Sarda, 1k)c est vehit 
'^ carnibus Ungue bdmiuk imposito, et utroque trans- 
" lucido|." Garnelians are sometimed of that yel- 
lowish red cdour which wOuld result from an inti- 
mate mixture of the two. I have seen a specimen 
in whith the cd<nirs were perfectly distinct^ the Cen- 
tral part of the nodule being red, the exterior part 

* Plln. Nat. Hist. lib. xxxvii. § Nat. Hist. lib. xxxvi. 

II Ibid. lib. xxxTii. 
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yellow ; the tranflverse aecUoD of this represented an 
irregularly oval surface of a red colour, surrounded 
by a band of yellow. 

The sardonyx of modem jewellery is a variety of 
the onyx of the present day. 

Stratified Onyx. 
Onyx, stratis divcrsimoiie coloraiis comtans ; of Wol- 

]|^rius. 
Camehuia; of the same autlior, and others. 
Camaieu or Cameo, and Onyx ; of modem jewellers : 
particularly when the colours of the strata are 
white and black, or white and brown. 
'OiTJX'w of Theophrastua : who says, to Se ^Ovi%tovt 
fj,iKt>t Xcuxu Mii ipatu 'ctocfaKiy.nKa *. The word 
<pethi is described in Constantine as expressive 
of a colour between white and black : and a 
stone consisting of parallel bands of this and of 
a white colour corresponds with the onyx of the 
present day. 
Winkelman describing an antique Egyptian gem, 
consisting of a white stratum under a stratum of a 
deep colour, calls it agat^ onic€-\ : which description 
agrees with that of Theophrastua. Natural appear- 
ances would justify the classification of this substance 
either with calcedony or agate. 

The value of this sulwtwice in jewellery depend* 
particularly upon the diflTerence in the colour of the 

• P. S9«. + Vol. i. p. 123. 
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Strata : and in eqgraykig i^eajiis or whole ^%ures 
upon the onyx, in rdiecSy as it is tephpiipally caU^v 
the upper stratum is made use of fpr thp representa- 
tion of the intended figure ; the lower, for the base on 
which this is to rest. In engraving in intaglio this 
order is reveraed, and the %4re is cut in the lovrca* 
stratum. In the former instance the figure is convex, 
and projects from the inferior stratum ; in the latter 
it is concave, and sinks in from the superior stratum. 

In some varieties the strata are four or five, or even 
more, ia number ; and the colours, of very different 
sbades : these, when cut into a spherical shape, closely 
resemble the eyes of various animals ; the upper stra- 
tum being brought to a point answering to the pupil. 
'* Zenotbemis dicit Indicam onychem plures habere 
** varietates, nigram, igneam, corneam; cingentibus 
*^ candidis venis oculi modo intervenientibus, quarun- 
*' dam et obliquis venis *." 

IVom the resemblance of specimens of this kind to 
the eyes of different animals have arisen various terms 
expressive of the particular resemblance : as leucopii- 
thalmus, erythroptbalmus : and, with a reference to 
the number of the zones, diopthalmus ; and trioph- 
tiialmus : again, from a resemblance to the eyes of 
particular animals, lycophthalmus, aigophthalmus, &c. 

Wallerius specifies these varieties by the name of 
'^ onyx fasciis et zonis concentricis diversimode coh 

Pfin. Nat. Hist. lib. xxxriL 
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•* loratis ;" and adds that they are jomfttimrt called 
by the Italians occhi ifi galti, but that they are not 
the true cat's eye. 

Agate. 
Ptirosilex, of some ftutbora : being fbond in distinct 

nodules imbedded in rocks. 
Achate*, of Pliny ; so called from the name of (t 

river in Sicily •. 
Specific gravity 2,6. 

According to Werner agate is not to be considered 
as a distinct species of atone ; but an made up of 
crystal, quartz, horn-stone, calcedony, jasper, 8tc. ag- 
gregated in binary, ternary, or more numerous com- 
binations: even one of the!«, if it presents two or more 
colours and is susceptible of a good polish, is 
called an agate. 

Agates in their native state exist in the form of ir- 
regularly shaped nodules, imbedded in rocks of tlie 
basaltic genus. Many rocks of this kind on the coast 
of Scotland are disintegrated by the Icmg continued 
action of the weather and waves : and the agate no- 
dules thus separated are accumulated oil the shore. 
These are the substances known commonly by the 
name of Scotch pebbles. The surface of these no- 
dules is in general very irregular and coarse, and by 
this they may be distinguished externally from the 

• VU. Thoopkr. p. SM. 
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eonwou peUile ; the surf»ce of wiuch \» smooUi in 
consequence of the aUaitkm ihat gave k its ftmui 
Srnmethnes tlx^ are superficially incrusted with a' 
p«en slibstaiice rewntUing eaitby chlorite. 

A transvierse eectioo of an agate generally presento 
an arrangHoent oif nunmous conoeotric tioes, which 
upon the whole arv parallel with the outline of the 
wctios : the colour of these lioes is for the most pait 
red, or an opaque white. The central put (^^ 
coDsistfi of crystalline quartis, uid sometimes the j^- 
nuoidal i(nm of the oystal is xlistioctiy visible. 

In the transverse section of many agates the con- ^ 
centric lines are incomplete, and a conicaily shaped 
interval is visibk; irotn either side of which the se- 
veral lines appear to issue, and, proceeding in a d^ 
rection parallel to the circumferecoe and to eadi' 
«thier, terminate in Uie opposite. Those who su(v- 
pcat.the opinion of the aqueous origin of these nodules 
argne, that the fluid contaming the siliceous matter 
of which the agate is composed entered by this tipen- 
iog, and .thi^ a piu-iodical concentric deposition of 
<he «a(thy particles took place : and that the diffov 
ence in colmr of the several deposititms depends 
vpo« the state of the fluid introduced, which was 
wqwtHwa cbargod with inetaUic as well as earthy 
particles. Those who argue ia suf^ioit of the igneous 
jpdgin fif thesfl 8bi|idtan(as8.aBk, in what manner could 
the if^Unt hw* WWj^ iram the. cavities iinto which 
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it bad been introduced, after it had deposited the 
earthy particles before held in ^ohition* 

Wallerins says that solutions of silver and otiier 
metals are sometimes used for the purpose of giving 
artificial colours to agates; but that artificial may 
always, be distinguished from natural colours by ex«^ 
posihg them to the fire, which destroys the former. 

In some agates the lines are so disposed as to form 
numerous radiating angles : these are commonly 
called varieties oi fortification agate; a term whicli 
very aptly expresses the general appearance of their 
distribution as compared with the plan of the^ out<^ 
works of a fortified town. > 

In many agates the intervals of the concentric lines 
are partially or universally of an opaque reddish 
brown colour, owing to the prefeence of oxyd of iron 
in that part of the substance of the agate: these 
parts are of the nature of jasper ; and from the 
mixed character of these varieties the term Jasp- 
agate has originated. 

In some instances there is an arborescent distribu- 
tion of the lines ; which is occasionally owing to the. 
actual presence of leaves, and a substance resem^ 
bling sea-weed or fine coral intangled as it were in tlie 
siliceous matter of the agate : from this a^^rance 
has. arisen tlie term iii^JZ^riicAttfef. 

These various appearancesi which have given rise 
tQ appropriate terms, are taken notice of by Pliny; 
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who in speaking of the agate (achates) says, 
^^ multa et eognomina ejua. Vocatur enim J^ispa- 
*^cbate8, Sardachates, Dendracbates &c*/' 

Mocoa Stone. 

Achates Mochoinsis^ of AVallerius ; who adds, " ab 
" urbe Moka vel Moko in Arabia felici f." 

This variety may be classed under the dendra- 
cbttes of Pliny. 

According to some it is called Mocoa stone from 
the plac^ of its importation ; for they say that it is only 
shipped at M ocoa^ after having been brought there 
from a distance. According to others the term is de- 
rived from a word signifying moss ; this variety of the 
ag^te sometimes appearing to contain that vege- 
table. 

The ground of the Mpcoa stone is generally semi- 
transparent^ and of a light brownish honey colour ; 
with representations of the form of leaves, moss, and 
vegetable fibres of a brown and black colour. 

Cachobng. 

This is an agate nearly of a milk white colour ; and 
is commonly met with in cabinets in the form of arti->> 
ficial beads. It is said to be found in some of the 

* Nat. Hist. lib. zxxf ii. 

+ Vol. i. p. 290. 
VOL. I. 2 G 
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rivers of Tartary, aod that the literal sigoification of 
its name is the " stooe of the river."' According to 
Wallerius the Kalmucs fonn their idols of this stone. 
Agate of the same kind is met with in other parts 
of the world. 

Camdian. 

Achates Carneolus ; of Wallerius. 

Quartz Agathe Comaline ; of Haiiy. 

Sardion ; of Theophrastus ; and SaTda; of Pliny. The 
term Sardion, or Sarda, is by some derived from 
a resemblance in colour to the flesh of the an- 
chovy, or a similar fish, when salted : the expres- 
sion in Pliny is *' a Sardis sale conditis." Salma- 
sius says it is from Sardinia or Sardes. The 
term Carnelian is perhaps expressive of the 
flesh-colour of this mineral. 

In the heat of the Berlin porcelain furnace it became 
of a snow white colour, preserving its lustre. 

Specific gravity 2,6. 

Carnelian, often called Cornelian, is sometimes 
imported from India in the form of irregularly shaped 
nodules, very much resembling Scotch pebbles ; and 
a transverse section of these nodules very often pre- 
sents a similar arrangement of concentric lines with 
that of the common agate : of which it is now gene- 
rally considered a ■variety. The nodules of car- 
nelian have generally a reddish brown coloured crust. 
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The most striking colours of the camelian are that 
deep flesh red peculiar to it; and a bluish white, very 
like the colour produced by the mixture of a little 
milk with a great deal of water. The flesh red is 
sometimes blended with a shade of yellow ; and this 
variety seems to be the sard of the present day. 

The white camelian is sometimes streaked or 
spotted with red. I have heard of a variety of this 
kind which was cut as a cameo : the device was a head 
of Bacchus ; and it was so contrived that the red 
spotted part represented the cheeks, the rest being 
entirely white* 

Arabia and India produce the most beautiful Car- 
nelians; but the greatest number come from Ger- 
many. 

Opal. 

PaderoSy of Pliny ; according to some : but perhaps 
the paederos of Pliny is our diamond. 

Oriental or Noble Opal: appKeff to those varieties 
which are most remarkable for th^ir beauty. 

Infusible by the blowpipe ; but becomes opaque and 
milk-white. 

Specific gravity 1,7 to 2,1. 

Opal of Cscherwemtza in Hungary. 

Silex .... 90 
Water .... 10 

ICO Klapr. 



t^mm^^i 
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Common bliash whiU Opal of 
Kosemutz in Silesia. 



Silex . • . 98)75 
Aliunine ) a slight trace 
Oxyd of Irou J of each. 



^ 98,75 Klapr. 



Common greenish tfellow or 
Pitch Opal of Telkobanya 
in Hungary m 

Silex • . • 9d)50 
Oxyd of Iron 1 
Water ... 5 



99,50 Klapr. 



Accordidg to Tavernier the op^l id only found in 
Hungary : tliis obsenr&tion ia perhaps applicable to 
the variety called noble opah 

It occurs, in very irregularly shaped and imperfectly 
defined patches, in a kind of indurated coarse sandy 
clay, of a light reddish yellow colour ; by Werner 
called clay porphyry. It is sometimes nearly trans'- 
parent and colourless; sometimes slightly wheyish 
and opaque ; the degree of this opacity and wheyish 
appearance varying so that it occasionally becomes 
completely opaque, and of a milk white colour. But 
in all the intermediate stages there is a disposition in 
the substance to refract the rays of light in a very re- 
markable manner: the colour most in esteem, as 
arising from this refraction, is green. The effect is 
produced in consequence of the presence of numerous 
small fractures or fissures in the interior of the opal^ 
the intervals of which produce a varying refraction of 
the rays of light. All these cblours disappear when 
the substance of tlie opal is reduced by mechanical 
means to very minute particles. 
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The most beautiful opals come from Cscherwenitza 
HI Upper Hungary. Opals have also been met with 
in the neighbourhood of Freyberg, in Saxony ; and in 
Other places. 

The noble opal on account of its softness and some- 
times splitting from change of temperature is not so 
valuable as it would otherwise be in jewellery. The 
common opal, the analysis of two varieties of which 
has been given above, is of various colours: it is 
not so diaphanous as the noble opal. It is met with 
in amygdaloid and porphyry in various parts of 
Europe. 



Cat's Eye. 




Pseud-Opal. 




In the heat of the Berlin porcelain 


furnace it became 


soft and opaque. 




Specific gravity 2,6. 




Silex 


95 


illumine • . . • 


1,75 


Lime . • • • • 


1,50 


Oxyd of Iron . • 


0,25 



98,60 Klapr. 
The name of this mineral is very expressive of the 
appearance arising from the reflection, of light from its 
interior; which appears to be described in the follow- 
ing passage of Pliny : " inclusam lucem pupilke modo 
" quandam continet, ac transfundit cum inclinationci 
"vclutintus ambulantem; ex alio atque alio loco 
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** reddens*." Pliny gives this description in speaking 
of the asteria : and Saussure thinks the asteria is a 
sapphire f • 

The form of this mineral, as generally met with, is 
somewhat spherical like an eye : but tliis is the effect 
of artificial cutting and polishing. It has already 
been said that a similar varying reflexion of light may 
be obtained from the surface of a piece of fibrous se- 
mitransparent gypsum cut into a similar form X^ 

The cat's eye and the vaiuety of felspar called 
adularia sometimes have a close resemblance ; but the 
former is much less fusible than the latter, and has a 
compact or conchoidal fracture rather than a lamel- 
lated one. 

The cat's eye is imported from Ceylon and the Ma- 
labar coast, but never in its natural state. 

Hydropha7ious Opal. 

Achates unguium colore, in dire opacm ; aqtut^ per- 
lucens; of Wallerius. 

Hydrophanous Opal, of SaJtony. 

Silex .... 93,12 
Alutnine . . . 1,62 
Volatile matter . 5,26 



100,00 Klapr. 

Some varieties of the opaque opal have the pro- 

» Nat Hist. lib. zxx?ii. f Yid. p. 137. t V'td. p» 66. 



perty of becoming hydrophanous ; that is, th«y ac- 
quire a considerable degree of transparency by im- 



«f ...i.:„i. *i.» 
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are milk-white, yellow, brown, and red. Some of the 
jellow varieties very clos^y refemble gunboge- 

Semi-opal is met with io variout parts of Eiuope ; 
principally in granite and porphyry. 

Some of the varieties closi^y resemble petrified 
wood ; and are met with near Scbemnitz in Hungary. 

Some are very like transparent wax or jelly. 

Menilite. 

Silex 85,5 

Water and coaly matter 11 

96,5 Klapr. 

This variety of semi-opal occurs in small kidney- 
shaped masses, externally of a bluish brown colour : 
internally of a deep umber browo. The structure i« 
thick laminated. In its natural situation it is disposed 
in interrupted layers in a white argillaceous eartii, 
which separates the beds of gypsum at M^nil-le- 
Montant, near Paris. 
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Tourmaline. 

Sharif of Kirwan ; as applied to those varieties which 
arc black. The term shorl, or schorl, as it is 
sometimes written, is derived fiom the name of 
the village of Schorlaw in Saxony; where the 
substance first called shorl was found. It has 
been customary till lately to apply this term to 
a great variety of crystallized substances ; parti- 
cularly those of a prismatic form. 

Tourmaline, of Kirwan ; as applied to those varieties 
which are of a green colour* 

Black shorl, and Electric shorl ; of many mineralo- 
gists* 

Cockk, of the Cornish miners ; as applied to the va- 
rieties which are black. 

In hardness it is inferior to quartz; but scratches 
glass. 

According to Haiiy it is fusible by the blow-pipe into 
a white or grey enamel, whatever the original 
colour may have been. 

Electric, by heat ; positively at one extremity, nega- 
tively at the other : when the electricity is excited 
by friction it is always positive. The transparent 
varieties are most electric. 

Specific gravity varies from 3,08 to 3,3)f). 

Primitive form, an obtuse rhomboid ; the plane angles 
of which are 1 1 3** 35' and 66^ 25', according to 
Haiiy; according to Count Bournon 114"* 12' 
and 65* 48'. 

VOL. I. 2 H 
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Tourmaline of Brasil • . . 


of Cefflotti 


Silex . • • . 40 • • 


. . 37 


Alumine ... 39 • • 


. . 39 


Lime . . • . 3,84 . . 


. . 15 


Oxydoflron . 12,50 . . 


. . 9 


of Manganese 2 






97,34 Faug. 100 Bergm. 

Crystals of tourmaline are almost always of a pris- 
matic form; the prism longitudinally striated or 
channelled, and terminating in a flat irregular pyramid 
at each extremity : the number of the faces is different 
in the two pyramids ; and that which has the smallest 
number acquires by heat the negative or resinous 
electricity ; the other, the positive or vitreous : hence 
the former repels, the latter attracts light bodies; 
and if two crystals of tourmaline suspended by a 
thread of silk be presented to each other in an electric 
state, the similar extremities will repel, the dissimilar 
will attract each other. The heat best adapted to 
' shew the electricity of the tourmaline is from about 
100"^ to 212' of Fahn It may be rendered electric 
either by holding it near the fire, or plunging it in hot 
water for two or three minutes. If heated above a 
certain point it ceases to be electric : if heated still 
further, it recovers its electricity ; but with this dif- 
ference, that the poles which were before positively, 
become now negatively electrified : and vice versd. 

The electric property sometimes remains for seve- 
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ral hours : and, if a crystal in a state of electricity 
be broken into the smallest pieces, each fragment will 
have a positive and a negative pole. Transparent 
crystals are most electric : those containing most iron 
are least electric. 

Prismatic crystals of tourmaline are disposed to 
separate transversely, in the same manner as the 
beryll *: one surface of the tlivided part being concave, 
the other convex. The prism sometimes approaches 
to a cylindrical form, in consequence of the great 
number of the longitudinal striae or channels above 
spoken of. 

Tourmalines are met with of various colours : the 
commonest colour is black, or brownish black ; and 
this is the variety which often is found, in compact 
radiating fasciculi, in the granite of the Land's End, 
in Cornwall ; and in that compound rock, consisting 
of a mixture of this mineral and of white quartz, on 
which Roche castle stands, near Bodmin in Corn- 
wall. 

The green tourmaline of Ceylon is of a beautiful 
emerald colour ; whence it has been erroneously sup- 
posed by some, that the Emerald was indigenous in 
that island : whereas no emerald has yet been found 
there. From a similar error the green tourmaline of 
Brasil is often called the Brasilian emeral : or, when 
of a sufficient shade of blue, the Brasilian sapphire, 

* Vid. p 129. 
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The Iranspftrency of the tourmaline ia attended by 
this singular circumstance ; that, generally speaking, 
it only takes place when the light is viewed in a di- 
rection perpendicular to the axis of the prism ; even 
when, from the shortness of the prism, its thickness 
is greater than its length. 

Crystallized tourmalines occur very commonly in 
the Tyrol ; in rocks, the base of which is talc. 

Fragments of crystallized tourmaiine are frequently 
found in tlie sand of the Ceylon rivers ; and the most 
beautiful ipecimens come from that island. Black 
tourmalines are met with in granite, gneiss, and other 
primitive rocks. Tourmaline is distinguished from 
hornblende, actinotite, thaliite, the chrysolite, and 
the emerald, in being electric by heat; and by 
tiie singular nature of its transparency, abovemen- 
tioned. 

RuheUUe. 

Red Short of Siberia, 

The physical characters of this mineral correspond 
very dosely with those of tourmaline ; of which 
it is supposed to be a vai'iety by many minera- 
logist : it principally differs from the tounna- 
tine in being infusible. 
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RuhelUU of Siberia^ oj ^ Rubellite of Siberia, ^f m 

violet red colour, blackiih violet colour* 

Sil«x ••.« 42 .«...* 45 

Alumine ••• 40 ...••• ^0 

Manganese • • 7 * ^^ 

Soda .... 10 10 

99 Vauq. 68 P^fluq. 

The rubellite is so called from its occasional bright 
red colour; this varies from a delicate rose-pink to 
a deep blackish purple ; and all the different shades 
are sometimes visible in the same crystal. The transr 
parency is very various. 

The rubellite was first found in a granite mountain 
in the Oural chain ; in a vein composed of felspar, 
quartz, mica, and black tourmaline. It has since 
been found crystallized in the sand of Ceylon. 

The Hon. Mr. Greville possesses a mass of rubellitr, 
as large as a moderately sized melon : it was originally 
presented by the King of Ava to Colonel Symes ; 
and is valued at lOOOl. sterling, supposing it to ht 
used for the purposes of ornamental jewellery. It is 
entirely composed of crystals, placed side by side, and 
slightly diverging from each other : the colour of the 
mass is a pale purplish red, passing into black at the 
base« 

The following quotation from Pliny, though per- 
haps not strictly applicable to rubellite, is very cu- 



k 
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rious ; as pointing out the electdc property of a pre- 
cious stone, evidently resembling the riibellite. 

In speaking of gems of a red colour he says, " Ex 
'• podem genere ardentium Lychnis &c. pnecipuas 
" gratis — probatissima in Indis, quam quidam remis- 
*' siorem Carbunculum esse dixierunt. Secunda bo- 
'* nitate simills est Ionia, appellata a pnelatis flori- 
" bus : et inter has invenio differentiam ; unam, quie 
" purpura radiat ; alteram, quce cocco ; a sole excale- 
"factas, aut digitorum adtritu, paleas et chartarum 
"folia ad St rapere *." 

Hornblende. 

Basaltine, and Basaltic Hornblende ; of Kii-wan : so 
called from its frequent occurrence in basaltic 
rocks. 

Opaque Rhomboidal Shorl; of de Lisle. 

Amphibok ; of Haiiy : so called on account of its 
doubtful character ; which arises from its resem- 
blance in some points to other minerals. 

Easily fusible into a greyish black glass. 

Sufficiently hard to scratch glass ; but scarcely strikes 
fire with steel. 

Specific gravity 3,25. 

Primitive form, a four-sided prism which makes an 
oblique angle with its base : the base is a rhom- 
boid with angles of 19.^^ 56' and 67* 4'- 
« Nat. mst. lib. xxzTii. ed. Brot. vol. vL p. 28S. 
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Silej .... 


. 58 


Alumine ... 


. 57 


Ijme .... 


. •* 


Magnesia . . . 


I 


0«jd of Iron . 


. 9 




ggBergtn. 



The term hornblende was originally applied to a 
compact or foliated variety of the present mineral ; 
partly on account of its resemblance to the sub- 
stances called Aorn-stones, and partly because, from 
its great specific gravity, miners mistook it for a me- 
tallic ore : in which case upon finding out their error 
they usually apply the term blende to the substance 
by which they were misled. Thus the ore of zinc» 
which closely resembles galena, is called blende or 
pseudo-galena.  And on the same principle, Mr. 
Kirwan observes, the common people call those nuts 
blind which contain no kernel. 

Large and distinct crystals of hornblende are not 
often met with. They are frequently found in the 
clay of disintegrated basalt ; by which it appears that 
they resist the action of the weather, &c. longer than 
the basalt which contained them. In other respects 
they scarcely difler from basalt, except in form : for 
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of which substance the history of hornblende will ne- 
cessarily be resumed e 

Hornblende is distinguished from tourmaline in 
not being electric ; and by its conversion into a much 
darker coloured glass under the action of the blow- 
pipe : by the latter character it may also be distin- 
guished from thallite : it may be distinguished from 
acicular asbestus by the rough feel of its powder, 
compared with the soft feel of the powder of asbestus. 

It has already been said that some mineralogists 
are inclined to consider hornblende and actinolite as 
varieties of the same species *. 

* 

Thujnerstcne; from Thum in Saxony. 

Viokf shorl ; and glassy shorl. 

Sufficiently hard to scratch glass easily. 

In the heat of the Berlin porcelain furnace it was 

fused into a d^nse glass of & deep brown colour. 
Specific gravity varies from 3,2 1 to 3,29. 
Primitive form, a prism at right angles with its base ; 

which is a parallelogram with angles of 101' 

so' and 78*^ 30' 

♦Vid. p. 118. 



r 



ms^ 



SM 



Silex • . • • 


5%,?0 .... 44 


Alumine • . . 


25,79 .... 18 


Lime • • • • 


0,69 . . . . 19 


Oxyd of Iron . . . 


a^ .... 14 




: i ' . ■.' t '• ^ . -^ 



^ .♦ T ' c* 



The commofi Ibftk) ctf ciystrilKwd axinite is a 
've#y 4iaft and oblique rhomboid, resembKng *he ^Ht- 
ting edge -ef a ' hatchet; whence it has been called 
Axinite. 

It is ttsuafiy of a litfll 'tfelet ttxlour, aadjsometiHies 
has a considerable degree oftrara&pareBK^ithe coloiir 
13 prdbaWy OKing to^he maoganesd contained i« k. 
Sometimes it is green. 

It ^was first "found eiA Thum 4ia Saxony : 'iHiioe, in 
'©akipMny^ wfcere it 4s accompanied by *cry6tallized 
quartz, asbestus, tliallite, and the A^ariety ^f «Blspar^ 
.c^ilJejjiJEprtcier^xWl^e shprJi *. It ha^ ^so h^en .fpiwd 
il?i Pflr^Mjj^J, ^f^^ cTys!i9i^^ %iid^ zmofi^^^ : and 
near Koiiigsberg, in Nwway. It .occuts commdUfy 
in the cleiRs of serpentina rocks. ^ . 



• • 



« v;i4. p. 159. 



\  
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ThalUte, 

Glassy Actinolite ; of Kirwan. 

Green Shorl ; of Dauphiny. 

Epidote ; of Haiiy : this name aHudes to a peculi- 
arity in its form, supposed to have been pro- 
duced by a more than usual accretion, (accroissC" 
ment) of the integrant mdecules *• 

Acantkon ; from the canary bird : the plumi^ of 
which its powder resembles in colour. 

Arendalite ; from Arendal, in Norway. 
. Fu$ible by the blowpipe into a br^wn scoria. 

4 

Jt easily scratches glass, and ^ves fire with steel. 
JBecomes electric, though not readily, by friction only. 
Specific gravity 3,45. 

iPrimiUye form, a prism at right anglep yy^th its b^se ; 
; . ; whicli is a parallelog^aip with angles, of 114** 
30' and 65* 30'. : . , 



ThalUte of Arendaly ThaUite of 


ThalUte^ met with in the 


in Norway. Dauphiny, 


matrix of Corundum* 


Silex* • . • • 37 . 37 


• • . ' ^d 


Alumine . . 21 . 27 


. • • , SbO , . 


Lime ... 15 .14 


... 15 


Oxyd of Iron . 24 . ' 17 ' 


. . . 11 


of Manganese 1,5 . 1,5 





98,5 Vauq, 96,5 Descostils. 99 Chenevix. 
The common form of thallite is prismatic : the 

* Vid. Haiiy, torn. iii. p. 112. 
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prisms are very various in size ; sometimes an inch or 
more in diameter, sometimes only acicular. * It is in 
Ibe latter state that tballite particularly resembles ac* 
tinolite; from which however it differs both with re- 
spect to its p]fif)}|^e form and analysis *. 

The crystals of thaliite met with at Arendal in 
Norwiry are, ren^farkably large. It. is met with in 
great abundance in Dauphiny ; in the same matrix 
with axinite : the form of its crystals in that place is 
commonly acicular ; and the crystals are disposed to 
break transversely. In Cornwall it often accompanies 
crystallized quartz. 

Thaliite may be distinguished from tourmaline, in 
not being electric by heat: from acicular asbestus, 
by the dryness and harshness of its feel when reduced 
to powder. 

Crystals of thaliite are rarely if ever transparent, 
the only transparent crystals M. Haiiy ever saw came 
from tlie valley of Chamouni : they were called aqtui' 
marine short; but had neither the intensity nor de- 
licacy of colour peculiar to the aquamarine. 

• / ♦Vid. p.ll6. 
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Zedlites, edhr'e aMet cdhekff, OrgiMmiomUUrif f 

<rf \f'ilferftrt. 
In the heat df flte BfeiBrf j^aeftUft'flil-ilicd it m» 

fiisjcfd intda cfeflsef broiH^i^h bUdk ^i. 
Aft^ CalclHktMn it fdrnil i jdfy WM^n cUss«m!» il 

^i<Js ; and hittce H wii ftrtflei'ly «{»pcttc»* f» 

TO • jtedRte. 
Surilcletitly hard tb Scfdteft ^<«*. 
S^dlfltf ^&<1(y tttriiis mttt iife to sJ,^*-. 

Silex ...... 46 

Carbonate of lime ,2^ 
Sulphate o^ lime . . 6,60 

Aluniihe 14,50 

Oxyd of Iron ... 3 
Wditr '. ... i i 



l66,Od J^lapr. 

AeGording to M« Haiiy fhe A^&ians call this 
mineral by 1^6; nanae of ami; und hence the term 
lapis lazuli. 

The blue colour of Itfpifi laiufi was formerly sup- 
posed by most mineralogists to be owing to the pre- 
sence of copper; of which however not the least 
particle is contained, as appears by the foregoing 
analysis. Wallerius thought that it was coloured by 
silver: and hence the latter part of his description 
of it*. 

 Viil. sup. 



^ » -fc 



« 

Lapis lazuli frequenter conkins iron pyrites, dis- 
Mminate^ through ki^' substance in j^epks and veins^ 
It is also often mixed irregularly with ^ite . patches 
of eaAoBSiXe 0S Ume^ or quartz. It has not jet heea 
found crystaUized* 

In the mass this substaifce is used finf^^prnamental 
purposes; when separated from ^^^ .JxffifsiXf in the 
state of powder, it is used as a pi^ent^ mdis called 
ultramarine. Baccius says it is probably so caUe4 
because it exceeds the colour of the sea: but this 
etymology seems fanciful. Perhaps it was so called 
in ponsequence of its being imported into Europe 
from beyond s^eil ; fii>r accordiiig to Jameson it has 
not been met with in Europe except among the ruins 
of Rome. The colour is prepared by calcining the 
mineral, pounding, and washing it; and collect* 
ing the sediment 

Tavemier sa^i that it is found H^kif Hiibet Ac- 
cording to Mr. kirv^ari it is fcrdnd Ofity in the con- 
fines of Siberia and Tartar/, or Cfiiria ; and lately, 
as is reported, in America. 

» • • • 

Lapis lazuli is distinguished from blue copper ore 
by retaining it^ colour in an ordinary heat 
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us EARTHY SUBSTANCES. 

Lepidolite. 

LiiaHte; from its colour, which resembles the flower 
of the lilac. 

In the heat of the Berlin porcelain furnace it was* 
fused into a greyish white transparent glass. 
This glass by the addition of a little nitre be- 
came Violet coloured. 

It is easily cut by the knife. 

Specific gravity 2,8 1 . 

^ Silex ,....- 54,50 

Alumine 38,25 

Oxyd of Iron and of ) 

Manganese . • • J ' 

^ Potash '. 4 



97,50 Klapr. 



SUex 54 

Alumine . . ... . ^0 

Huate of lime • . .4 
Oxyd of Manganese . 3 

" Iron .... I 

Potash ...... 18 



100 Vauq. ' 

Lepidolite is made up of numerous flat shining 
particles, resembling the $caU$ of very small fish; 
and hence its name. 

It has not yet been met with crystallized, although 
a crystalline structure may be traced by mechanical 
division in the above mentioned scaly particles. It 
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'was first discovered in a granitic rock near Rozena ia 
Moravia ; and has since been met wi& in Sweden. 

Zeolite. 

Mesotype ; of Haiiy : so called because its {mmitive 
form is intermediate between the primitive forms 
of two other minerals^ with which it is chsa 
confounded. 

It is not much harder than carbonate of lime. . 

Electric by heat .  < 

Has a douUe refracting ppw^r. r . 

Spfecific gravity 2,08. 

Primitive form, a prism ^t right angles with its base ; 
which is a square, 

« , 

Silcx . • .' 50M' . ': .'' ;' 50 

Alumine . . 29,30 ..... 20 
Lime . .^ .-^ 9,46 . . • . . 8 
Water . . . .10 . .. . ; . 22 



99,00 Vauq* 100 Pelletier. 

N ' « . - • i 

Zeolite upon the first application 6i the blowpipe 
swells with a degree of effervescence,; in consequence 
of the dissipation of the iykter contained id it: hence 
it has been called zeolite. ^ - - • 

When reduced to a fine powder, and thrown into 
nitric acid, it is soon converted' itito a gelatinous 
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Zeolite occurs priocipally in rocks of the basaltic 
order, accompanied by calcareous spar and calcedony. 
These several substances, disseminated througb the 
ibek ooqtainiDg them in die form of iniegal»ily abeped 
modules, prbdfioe tbait'ftp{Kanac8,<s^(it faes^ren rise 
10 tke tenin ainyf;daloid ; the white«Mluk8 apfiearing 
like almonds imbedded in the surrounding subvtaiice, 
and being partioiUarly eons^uous ia oonMqtKOGe ef 
the darker colour of the matrix contaoning them. 

These nodules sometinMs:miMildera(rB7,leBTtngtbe 
space vacant which they had occupied ;-«tnd!bence the 
nrigin of these cavitite .urbs^rvdble ia sotne varieties of 
basalt. This effect is probably owing to a loes of the 
'water of crystallization ; and in proportion as the 
zeolite becomes of an earthy priarinaceous jcoosistence, 
its electrip property is freakenpd. 

Zeolite is commonly cry^tfillized. in deltoate pris< 
matic fibres, w^ich radiate from a coranKm centre. 

The Stilbite of Haiiy, so called from its delicate 
pearly lu$tr^ '&> sSttm^mA h^ some its a awsety 
of aec^ite ; wmI reweinbles it in loany |K}iats : but 
it t« n? ithcff ^efitfH:. Jt>y be»t, pw ds^ it isis&lve 
itself into a jelly in aci4.'i ' ' 

likfi-CimhMsk^mm'Stfi^^&^QmfM aeotttis, is 

: «]^9c#nat^rQ(lfipmetijn^Asa»^etyAf:zej^aite-^ 

from which however it differs io the same mw- 



ner as stilbite : it^ (ofo^ bi^ides, which is a rhom- 
boid so obtuse as to appe^ to the eye like a 
cube, is a strong mark of- distinction. The term, 
which however was not first adopted by M. 
Hauy, is apparently derived from the wo^d 
%al^a^ag ; yvhich is made iise of in the poem 
entitled Orpheus de lapidibus, and is probably a 
corruptioa of the word^aXa^/a; which is applica- 
ble to a mineral substance resepthling hail in iCf 
appearance. 
The Anaktrm of K^Uy/so gft^led from its weal; elec- 
, trip power, is an(>ther of those substances thi^t 
are considered bj many ai^ ^plites : this differs 
. fixim zeoljtf to the sa^^e q^anner as stilbite. 
Some of its crystals resemble those varieties of 
ieucite and ith^ gHl^^t) yO^f^ have twenty-four 
trapezoidf4 j)i.ces : bi}t, from the whiteness of 
their colotir, nay be more easily qaistak^ for 
the fbrater than ithe latter. Ciystals of this 
form are met with ifl the basalt oS Arthur's Seat 
fie^ j^^ioliiurgh. 
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150 EARTHY SUBSTANCES. 

Prehniie, 
Chrysolite of the Cape; from its yellowish jgrecQ 

colour, aod thie situation where it was fin| 

found. 
Greenish ZeoUte; from its coloiirand radiated form, 
Jn the heat of the Berlin porcelain furaaoe the prehT 

nite of Scotland was converted into an opaque 

deow slag. 
Scarcely scratches glass. 
Electric by heat? 

Specific gravity varies fi-ora 8,60 to 2,69. 
 Primitive form i« supposed to be a prism at right an* 

gles with its base ; which is a paralleIo^:«m ; 

but dus lia? not vet been ascertained. 

 PrektdU of (fts Cape. 
Silejt ... 44 ... 50 
Aluintne : . SO , . . fl0,4 
Lime . .. . IS . . .. S3^ 

Dxydpflron «... 4,9 

97 Klapr. 98,6 Hauenfratx. 

Tlijs mineral was named from Col. Prehn, who 

'discovered it at the Cape of Good Hope ; and was 
at first mistaken for several other substances, as chry- 
soprase, tlie chrysolite, &c. It was afterwards classed 
as a variety of zeotiK : but is now considered as a 
. distinct species. 

Prehnite frequently occurs in irregularly crystaUine 
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manes of a wlutej or green, or yellowisb trolour: 
these when brokea present numerous small radiated 
sin-fiMJes of a ciroular forin. 

' - Since its first discovery at the C^pe of Good Hope 
it has been met wid) in the.Tyrol; inDuipbii^; and 
in the basaltic rocks of Scotland. 

: It is distinguished irom zeolite in not being con- 
verted into a jelly by nitric acid. 

StauroUtc. 
White awiform Hjfacinth ; of de Lisle. 
Andreasbergotite ; from St. Andreasberg in the 

Hartz, where it was first found. 
Slightly scrat^es glass. 
It gives a greenish yellow phosphorescent light when 

thrown in powder on burning coals. 
Fusible by the blowpipe, with effervescence. 
Specific gravity 2,33. 
Primitive form, an octohedron ; each sur&ce of which 

is an isosceles triangle. 

Silex .... 40 .. - 47,3 

Baryt .... 18 ... l5 

Alumioe . . . 16  . . \9fi - 

Waler .... 15 ... 13,5 

98 Klapr. ^fi Tamdirt. 

It is a singular coincidence that a substance, fi-om 
its torm called staurolite, or cross-stfHie, should have 
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SSi EARTHY StJafTANCES. 

bcteA liht infit with in ^C neighboMrbeod df ft^MV 
(*^ed 5t Andtvtoberg. 

The cruciform crystals of this Ininerai Coasist «f 
t4r6 ciMhpT^ased fofir-sJdM prims WrkDinsttid ak 
«&di ^trettutj' b;^ ^ttc Ifafifeb: these ^rw crOs* 
each other at right uigles. 

'Biose <^ St JUidreasberg are oftiea veiy delicatfely 
defined. 

Staurolite has also been met with at Strontian in 
Scotland ; but the crystals of this variety are either 
single, or very irregularly united. 

It ia distinguished from white varieti^ of the hy^ 
cinth, by its fusibility and inferior d^ree of ^cific 
gravity : from zeolite, in not being elMiric fay bebt 

Vesuvim. 

Idocrase ; of Haiiy. Its crystalKne foran {ikrtak* 
«f 1^ nat^e of odier minerals: wad the tttm 
idocrase is meant to express tbeir Aiixed cha- 
racter. 

'Brawn Voleanic Hyacinth. 

Veauvian ChtysoUte ; of the lapidaries of Naples : 
this naitfe ia apfrfied to the yellowish green va- 
rieties. 

SuJlictet^ bard to soratch glass. 

Has the double re&acting power to a considerable de- 
gite : but this'is notofteapeFcept^D(e;-few(ttfs- 
eah 4>di)g »dfficiently b'anspaient 



hk tbe heiaA ^f the JB^lfti jpidi^elaitt ftijiMee, it wAs 
fused into a compact ^nd MiBiAj CotOurifess 
glass. 

Specific gravity varies from 3/08 to 3,40. 

Piimitive form, ^ ^ris^ at d^ an^ with i^ %d»5e ; 
which is very ^etttly A lK|uare* 

Fesuvian 4^ Siberia • • of MoufU Vesuvius. 

Silex . , ^5,'jO . • • . 4d 

lime . . S9 . . • • 34 

Alumkie . 22,^ i. • . . 16,9,5 

Ox^d of Iron * 7^50 . • • • 5j50 



g8,£5 97,75 X/dpr. 

This mineral is met with near Mount Vesuvius* ac- 
companied by hornblende, miea, gsurnet, and carbo- 
jiate of lime : butit does not seem ascertained whether 
the specimens in idiicii it occurs are parts of the moun- 
tain itself; or whether th6y have be^n ejected from the 
crater. It has also been found in a species of serpentine, 
in Siberia. One of the varieties of the primitive form 

r 

of vesuvian consists of a prism, with sixteen sides, ter- 
minated at each extremity by thirty seven surfaces. 

Vesuvian may bedisti'nguished from the garnet, when 
they resemble each other in colour, by its inferior de- 
gree of specific gravity : from the hyacinth, by the 
same circumstance ; and by the inferior degree of its 
double refracting power : from the Brasilian tourma- 
line, in oat beit\g electric Jbiy simple heat. It is most 
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$54 EARTHY SUBSTANCES. 

easily confounded with the chrysolite ; t^ut its eobitf 
is rarely so delicate. 

Leucite. 

GrctkzHte ; so called in consequeBce of haying been 
mistaken for a variety of the garnet 

White Garnet ; from its colour and occasional re- 
semblance in form to the garnet. 

Amphighne ; of HaUy: so called because its se- 
condary crystals may be resolved^ cither into a 
cube or into a dodecahedral rhomboid; thus 
having, as it were'^ a double origin. ' 

It is influsible by the blowpipe. 

Scarcely hard enough to scratch glass. 

Specific gravity S,46'. 

Primitive form, a cube. 



Silex 


. 53,50. 


Aliimine 


. 24,25 


Potash . 


. 20, 9 




97,84 Klapr. 


Silex 


. . 56 


Aluniine 


. . 20 


Lime 


. . 2. 


Potaflh . 


. . 20 



98 Fauq. 

Leucite occurs, principally in distinct crystals, in 
varieties of lava ; but is not met with in all volcanoes*. 
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Its crystals are found in greatest abunduice in the 
neighbourhood of Naples. 

According to Brochant it resists decomposition 
more obstinately than tlie lavas containing it : hence it 
js often found in insulated situations ; as in many 
places along the road that leads from Rome to 
Frescati. According to Mr. Jameson it sometimes 
undergoes disintegration like felspar, and passes into 
an- earthy state. 

Leucite has^in a few instances been met with in na- 
tural rocks. 

A common form of its crystals is a 6gure having 

twenty-four trapezoidal faces; whij:h corresponds with 

one of the varieties of the garnet, but is usually better 

.detined. . This is the mineral substance in which the 

existence of potash was first discovered : and it is 

remarkable that though the proportion of potash is 

so great, the leucite is infusible. 

I Leucite may be distinguished from the garnet, of 

i which it has been sometimes thought a variety, by its 

inferior dc^ee of hardness and specific gravity ; and 

by its infusibili^ : also by its nearly total want of 

I colour ; all tlie varieties of garnet that have yet been 

.discovered having a considerable shade of colour. 
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